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PREFACE. 


Ganguillft and Kltter’s formula for calculating the “ "Flow of 
Liquid in Open Channels, Pipes, Sewers, and Conduits,” is universally 
admitted by all hydraulic engineers of experience to be pre-eminently 
the most accurate and reliable for the purpose that has yet been 
elaborated The recognition of this fact has created a demand for 
simple means for its solution, and one of such a nature as to afford 
precisely the same results as the original formula in its mtegiity, so as 
to reduce as far as possible the tax upon the time and labour of the busy 
professional man 

A description of the formula referred to is given in my booh 
“Sanitary Engineering’*,* also a “modified foim ” of the formula 
suggested by me « 

The use of this “ modified "orm” was found to lessen very con- 
siderably the work of the compu ers when preparing the tables of velocity 
and discharge included in t’rt book, this suggested the desirability 
of compiling a complete set o tables which should practically cover all 
cases of roughness and inclination likely to occui in practice, and has 
resulted in the production of the present volume 

The tables have for convenience been divided into two parts, and 
include the labour saving tables from “ Sanitary Engineering,” iihich 
have been made still more “ labour-saving ” by supplying m each case 
the oiigmal logarithmic valnes of the various quantities where at any 
time they might be required 

The author’s “ modified form ” of Gangmllet and Kutter’s formula is 
“ abbreviated ” for use with the tables to 


NR 

Vr+d 


vhere (? ) and (R) have the usual significance, and (N) and (D) com- 
]irehend all the other quantities which figuie in the numerator and 
denominator respectively of the “modified form ” 

The tables give for each of the valu^ of (n) and the particular 
inclination chosen, the values of the (N) in the numerator and the 
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PEEFACE, 


portion of tlic denominator (D). It is evident that each paif of values 
(N) and (D) is applicable to an infinite number of values of (R) 
and ( VR). 

Part 1. includes the values of (N), log. N and (D), as already described, 
and which form the great feature of the work, as well as all the improved 
labour-saving tables for use with it. 

Part II. has been added for use in special cases which are not covered 
by the preceding. It includes all the necessary data and tables for the 

solution of the “modified form,” the tables of values of and of JS, 

log. \/y and (a + from “ Sanitary Engineering,” having been 

extended and improved; a diagram for the graphic solution is also 
included. Thus a complete solution for Ganguillet and Kutter’s Formula 
is presented. 

The tables now offered to the engineerhig profession thus reduce the 
process of calculation to the lowest possible limits, and are of very wide 
application. As their object is simply to save labour, it does not appear 
that any apology for their production is required, and it is trusted that 
a labour-saving work of this magnitude will meet with appreciation by 
all engineers who require at any time to utilize the important formula 
of Ganguillet and Kutter. 

E. 0. S. MOORE, Colonel, R.E. 

Sej)te/Jiber, 1900. 
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INTRODUCTION 


DFUIV VTION 01 Tilt T\BUf\TFD QUANTITIES 


The quantities shoun in the tables are derived from Gangiiillet and 
Kiitter’s foimula for calculating the flow of liquid in open channels, 
pipes, sewers and conduits, which is as follows — 


, rt 


-^/Rs 


nhere 

i = the mean I clocity m feet per second 

H ~ the hydraulic mean depth m feet, and is obtained by dividing the 
area of the cross section of the stream by the length of the 
wetted penmeter, or border 

S =* the sine of the inclination 

n « the coefficient of roughne«3 depending on the nature of the surface 
of the channel {tuh Table of Values of n®, pages 214 — 216) 
The quantities (a), (/) and (m) are constants denied fiom espeiiment, 
and with the formula m English feet, have the following values — 


n - 41 CC04f7G 
/= 181U250 

m - 0 0028075 


The following modification of the above formula, which I have intro- 
duced, tends to simplify its solntion — • 




The values of (^ + ^) ^nd are given m Table \XX foi a large 
number (1080) of mclmations, and also the values of in Table W ^X 


* Fstracted from Sanitiry Engii eenng B T Batsford Tubbsher London 1898 
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for a great many values of {n), so that it is comparatively easy to obtain 
the values both of the numerator and denominator of this fraction 
(excluding E and \/E in either case) by combining the tabular values 
of the symbols corresponding to the required inclination and value 
of (w). 

If now this were done for each of the inclinations already referred to, 
with one definite value of («), then a series of values of the numerators 
(excluding E) and also of the denominators (excluding VE) can be 
obtained for each value of (S) in the series. 

We may therefore write the general expression in the following 
abbreviated form : — 



To admit of practical use the tables have been computed for 15 
different values of {n), so as to meet as far as possible every case that is 
likely to occur. 

Instead, however, of simply transferring the tables in “Sanitary 
Engineering” already referred to, entirely fi’esh calculations have been 
made where necessary so as to avoid any possibility of cumulative errors j 

( 7 )% \ / 

« + — j and - were 

carried out in some cases to ten places of decimals, and where prac- 
ticable the calculations were made arithmetically ; the whole of the work 
has been most carefully checked and corrected. 

The object of giving in the tables both the numerical and also the 
logarithmic value of (N), is to enable the value of (v) to be readily 
obtained either arithmetically or by logarithmic computation. 

It should be remarked that log. (N) in the tables is the original 
logarithm obtained in each case, and the mxmerical value (N) is derived 
from it j the whole of the tabulated quantities are believed to be correct 
to the nearest decimal. 



APPLICATION OF THE TABLES 


In calculations for the velocity and disclni-ge of water m pipes or 
condmis, it is always necessary to obtain the value of (A), the area of 
the cross section of the stream, and the where (R) is the hydraulic 
mean depth 

The following are examples of the nse of the tables — 


Example I, ^ 

To ascertain the ^ elooity of the discharge of a rectangular conduit 
6 feet wide, constructed of dressed ashlar m fair condition, running 
2 feet deep, with an inclination of 1 in 1000 


Frolinunanes 

From list of values of («), p xvi and Table XXYIII p 21C, we may 
take n s= 015 

A=s2 X 6=12sq feet R= 2 feet and = 1 095 

^R 

*-^/R + D 

and from pa^e 6C ne have 

K" = 5 225, Jog N = 0 7180701, sndD = 6C70 


Ist, calculating anthmetically — 

5 225X1 2 ^ C27 ^ 
007+10115 1702 


558 feet per second 


Q = Ai; = 12 X 3 558 = 42 69 cubi^ feet per second 


2nd, by logarithmic method — 

log I* = 0 7180704 
D= 667 log R = 0 0791812 

= 1 095 0 797251G 

log 1 702 = (1 24C00o9 

log t = 1(^ 3 c)583 = 0 o5124j 7 by subtraction 
log A = log 12 = 1 0791812 

log Q = log 42 099 = 16^04209 
V = 3 5583 feet per second and Q = 42 099 cubic feet per second 
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APPLICATION OF TJIK TAPLPIS. 


KXAMl’Iii; II. 

'J’o ascertain the discliargc of an .S-foob circular sowci', oonstrncfccd 
of dressed ashlar in “ fair ” condition, running one-half full and having 
an inclination of 1 in inoo. 


Proliminarios. 

(n) inav be taken from the above conditions to bo *01 o in accordance 
witli Tai>lc XX^ III., the values (X), log. X, and (D) arc given at 
p. 50, and arc the same as in the previous example. 

N=5’'225, log. X=(C71S070.|, and l)='C07O 
From Table II., ]>. ICO. 1! =.S x •250=2 \/k=]'-IM213G 

.. Table XXL, p. 2o5. A ^ s<i. feet. 


now 




XR 


v'lM-J) 


1st, calculating arithmetically : 




5‘225 X 2 


HH- 


li 


■01)7(1 + l-.n j:.>~ fu.s ,2 = S-Oil feet per sccoiul. 

A /' = 25‘L);; + 5'021 = 120'1!) cubic feet per second. 
2nd, by logarithmic method : — 

log. X = 0 - 71 S 0704 
]) = •00701 !U 5 log. 2 = O-OOIOOOO 

VJi - 1--IM21:10 


log. 2'O.S 120:11 


l-0]!)070-l 
O-.0 18:1207 


0- 7007797 by subtraction. 

1- 0940599 
F^OOIBOO 

2- 1010190 


log. r — log. 5-02087 = 

log. A from Table II., p. 1 00 = 

2 log. 8 = 2 X 0-90;)0!)00 = 

log. Q = log. 1'26'1884 = 

z;=5-020S7 feet per second, and Q=126-1884 cubic feet per second. 
Example III. 

To ascertain whether a 9-iuch pipe with an inclination of 1 in 150, 
and flowing 1*44 inches deep will have a self-cleansing velocity, and the 
amount discharged. 

Preliminaries. 

■ST Xll 

VRh-D 

From Table XXVIII., p. 210. ?i =-013 
„ Table IX., p. 180. log. R = 2-8087290 Jll =-27187 

log. A = 2-0592070 
Table I., p. 18. log. N = 1-1706257 

D = -54706070 



APPLICATION 01 THL TABLES 


Xlll 


By loganthmio method — 

D = *470f 
= 27187 
log 8189 . s 


log I* = 1 170C2'i7 
log It — 2 8CH7290 

0 0803547 

1 9132ir8 


log t = log I J869 
log. A 


= 0 12CI070 by subtraction 
= 2B')02a7() 


log Q = log 0C098S = 2 785 155 


t = 1 *’809 feet pei second, nod Q = 0G0998 cubic feet per second 
Tlie velocity will not be snflicient to keep the druii clear 


EXAMILI IV 

It 13 required to find the velocity and discharge of an egg shaped 
sewer Cft x Oft (new fonn) flowing one tlnidfull with an inclination of 
1 in 1C2 ► and rendered in neat cement 


Frehminaries 

(«) maj be taken as equal to Olla, and thui having an intcimcdmte 
value beyond those provided for m Pirt I , we must use the “ modified 
form ” 

I , in\ 

-^11 + (« + !')» 

From 1 able \X1X , p 217 ^ lo7 50Go2 

n 

, Table \\X ,p 224 = 4C 222CC 

b — 

log 20o 72918 = 2 3090582 
, Table XXIII , p 208 log R =0 0013724 

„ Table X\X p 224 1(^ = 2 0945781 

0 7G49989 

Table XXIII , p 208 a/r = i 0757 
^a + ^)« = 4G222GCx 0115 = 581C 

log 1 G078 = 0 20609G9 

log t = log 8 021G = 0 5589020 bysub 
traction 

Table XXIII p 208 log X = 0 9Glfl31 

log Q x: log ‘’31524 = 1 52051ol 
V = Z 021 C feet per second, and Q = 33 1524 cubic feet per second 
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APPLICATION OF THE TABLES. 


GRArillC SrETIIOl). 

Example Y. 

To ascertain the velocity and discharge of an 8-foot circular sewer 
with an inclination of I in lOOOj flowing half-full, where n — -OID, as in 
Example IL, butusing the Graphic Method, where v =c'''^BS. Spread out 
carefully the Plate for the graphical determination of the value of (c) on 
a drawing board, and insert a pin at the intersection of the {n) line -015 
with the “slope curve” I in 1000, and another in the scale of VR where 
n/R = r4LJ as below ; stretch a fine thread of silk between these two 
pins, and the intersection on the scale of (c) gives c = 112’2. 

From Table IL, p. IGG. R = 8 x "250 

log. 8 = 0-'9030900 

log. 25 = 1-3970400 

2 )0-3010300 

log. n/R = log. 1-4142130 = 0-1505150 

o o 

From Table XXX., p. 223. log. = 2-5 

log. c = log. 112-2 = 2-0499929 

log. v = log. 5*0177 = 0*7005079 

log. A from Table II.,p. 1G6 = 1*5940599 
2 log. 8 = 2 X 0-9030900 = 1*8061800 

log. q = log. 12G-194 = 2-1007478 

/,7;=5-0177 feet per second, and Q=126-194 cubic feet per second. 

The results would be more accurate if it were practicable to read the 
value of (c) more correctly. 



PART I. 

TABLES FOR THE SOLUTION 

OF THE “ ABBREVIATED FORM ” 


GANGUILLET AND KUTTER’S FORMULA. 


where 






FOR SPECIAL VALUES OF (S) AND {«). 
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THE FOLLOWING VALUES OF («) 

AS COMPILED PROM RUTTER, JACKSON, AND HERINO, BY PLYNN 

AEE THOSE USED IN TABLE 1. (pages 1—165). 


-ooa 

«= -010 


«= -Oil 
n= -012 
-013 


-014 

?i= 'Olo 


>1= -017 


«= "020 


n = '0226 
)i= -025 

n~ -0275 
n- -030 

«= -osrj 

n= ‘O." 


Well-planed timber, in perfect order and alignment ; otherwise, 
perhaps -01 would be suitable. 

Plaster in pure cement ; planed timber ; glazed, coated, or enamelled 
stoneware and iron pipes ; glazed surfaces of every sort in perfect 
order. 

Plaster in cement with one-third sand in good condition ; also for 
iron, cement, and terra-cotta pipes, well joined and in best order. 

Unplaned timber, when perfectly continuous on the inside ; 
flumes. 

Ashlar and well-laid brickwork ; ordinary metal ; earthenware and 
stoneware pipe in good condition, but not new ; cement and 
terra-cotta pipe not well jointed nor in perfect order ; plaster 
and planed wood in imperfect or inferior condition ; and, 
generally, the materials mentioned with « ^ '010, when in 
imperfect or inferior condition. 

Intermediate value. 

Second-class or rough-faced brickwork ; well-dressed stonework ; 
foul and slightly tuberculated iron ; cement and terra-cotta 
pipes, with imperfect joints and in bad order ; and canvas lining 
on wooden frames. 

Brickwork, ashlar, and stoneware in an inferior condition ; tubercu- 
lated iron pipes ; rubble in cement or plaster, in good order ; fine 
gravel, well rammed, | to f inches diameter ; and, generally, the 
materials mentioned u'ith n — '013, when in had order and 
condition. 

Rubble in cement in an inferior condition ; coarse rubble, rough-set 
in a normal condition ; coarse rubble set dry ; ruined brickwork 
and masonry ; coarse gravel, well rammed, from I to 1 j inch 
diameter ; canals willi beds and banks of very firm, regular gravel, 
carefully trimmed and rammed in defective places ; rough rubble, 
with bed partially covered with silt and mud ; rectangular 
wooden troughs, with battens on the inside 2 inches apart; 
trimmed earth in perfect order. 

Canals in earth above the average in order and regimen. 

Canals and rivers in earth of tolerably uniform cross-section, 
inclination, and direction, in moderately good order and regimen, 
and free from stones and weeds. 

Canals and rivers in earth below the average in order and regimen. 

Canals and rivers in earth in rather bad order and regimen, having 
stones and weeds occasionally, obstructed by detritus. 

Suitable for rivers and canals with earthen beds in bad order .and 
regimen, and having stones and weeds in great quantities. 

Torrents encumbered with detritus. 



ERKATA. 

A Careful examination of tho of this book after printing lias led to 
thodiscoicrj of the following misprints — 

Page GQ {column^) — ^Thc decimal points to values of log N for Rincs of 
mclmations ld55 to H2» inclnsuc, ahotild be shifted one place to tho 
right, M7 after the 0 not bcfoic as at present 
PfTjc 1G6 Dejith on tnterf 40 — log R should read ‘‘1 0309732,’ log A 
should read “ 1 4074157 

Pflf/elGQ Depffi on invert 40 — ^log R should read “2 7 289132’ should 
read “ 2314, ’ log A should read “2 2032%7 
Page 1G9 Depth on tnoerf 95 — log R fthoiitd read ‘ 2 8549012 ’ 

Pfli/e 170 Depth oi^tnteW 40 — log R should read “2 8537110 log A 
should read “ 2 5181732 

Pflj^e 172 Depth oniniert 05 — log R should read *2 1323428 
Pagem Depth oniniert 40 — log A should read “ 2 8053557 
P<i'7c 178 Dept/i oniniert 40 — ^log A should read “ 1 1152 381 

P«5c 180 DcptJi oniniert 40— log A should read ‘ 12175383 

Page 182 Depth on invert 40 — log \ should read ‘ 1 0000531 

Page 185 Depth on intcit 78— A decimal point should be placed in front 
of tho aalue of VlN fending 52708 
Page 186 Depth on iniert 40— log V should read ‘ 1 4074107 
Page 187 Depth on iniert 95— R should read ‘ 28510 
Page 188 Depth on invert 40— log A should read “ I 0012 357 

Page 190 Depth on invert 40— log A should read ‘ 1 8105983 

Page 193 

Depth oniniert GO— R If P shouldrcad 51502 
„ , , 77 — log U should read 1 7215788 log A shouldrcad 

‘ 02982750 

. . , 76— log R should read * 1 7253027, log A should read 

0 3038290 

» n n 79 — log R should read ‘ 1 72*8308 ' A should read 

, , 80— 

. , 81 — n M P shouldrcad ‘ 53259 

. „ 82— a aloe of should read ‘ 72970 

,, ,, ,, 83 — Nftluc of ^tu should read “ 72949 

Page 194 

Depthoniniert 16 — HMD shoullrcad** 19710 
„ ,, , 40 — log A should read ‘ 0 0094757 

Page I9'j 

Depthoninvert ^ 


Page 198 Depth on invert O’l—Ju should read “ 26520 ’ 

Page 202 Depth on invert 40— log A should read “ 0 421C563 ' 

ECS IIOORE, 

Colonel R E (Ret ) 




GANGUILLET AKD KTJTTER S FORMULA 


S\ae of I 

llaelma 


tion 
(1 over) 

N 

log N 

D 

N 

log N 

D 

1 

242-921 

2 3854661 

37496948 

222 796 

2 3479069 

41663275 

2 

171 773 

2 2349562 

37499474 

157 642 

2 1978974 

41666083 

3 

140 254 

2 1469156 

37502001 

128 634 

2 1093573 

41668890 

4 

121 465 

2 0844512 

37504528 

111402 

2 0468933 

41671698 

5 

108 643 

2 0360012 

37507055 

99 642 

1 9984438 

41674505 

6 

99 178 

1 9964156 

37509581 

96 961 

1 9588587 

41677813 

7 

9] 822 

1 9629472 

37512108 

84 215 

1 9253908 

41680120 

8 

85 892 

1 9339562 

37514635 

78 777 

1 8964002 

41G82928 

9 

80 981 

1 9083849 

37517162 

74 272 

1 8708294 

41685735 

10 

76 826 

1 8855112 

37519688 

70 462 

1 8479562 

41688543 

11 

73 252 

1 8648200 

37522215 

67 184 

1 8272653 

41691350 

12 

70 134 

1 8459307 

37524742 

61325 

1 80S3765 

41694158 

13 

67 384 

1 8285547 

37527269 

61 802 

1 7910009 

41696965 

14 

64 933 

1 8124674 

37529795 

59 554 

1 7749141 

41699773 

15 

62 732 

1 7974908 

87532322 

67 536 

1 7599379 

41702580 

16 

60 741 

1 7834814 

37534849 

65 709 

1 7469290 

41705388 

17 

58 928 

1 7703219 

37537376 

54 (M6 

1 7327699 

41708195 

18 

07 268 

1 7579161 

87539902 

52 625 

1 720368b 

41711003 

19 

55 741 

1 7461797 

87542429 

51 124 

1 7086286 

41718810 

20 

54 831 

1 7350465 

87544956 

49 831 

1 6974958 

41716618 

21 

58 022 

1 7244569 

87547483 

48 630 

1 6869067 

41719425 

22 

61 804 

1 7148602 

87550009 

47 513 

1 6768105 

41722283 

28 

60 666 

1 7047126 

87552536 

46469 

1 6671684 

41726040 

24 

49 599 

1 6954759 

87555063 

45 491 

1 6579271 

41727848 

25 

48 098 

1 6866165 

87557590 

44 572 

1 6490682 

41730655 

26 

47 655 

1 6781049 

37560116 

43 707 

1 6405670 

41788463 

27 

46 764 

1 6699147 

37662643 

42 891 

1 6323673 

41786270 

28 

45 922 

1 G620226 

37565170 

42 119 

1 6244756 

41789078 

29 

45 124 

1 6544076 

37567697 

41387 

1 6168611 

41741885 

80 

44 366 

1 6470510 

37570228 

40 692 

1 6095050 

41744693 

SI 

43 645 

1 6399358 

37572750 

40 031 

1 6023903 

41747500 

82 

42 958 

1 6330466 

37575277 

39 401 

1 5955015 

41750308 

33 

42 303 

1 6263696 

37577804 

38 799 

1 5888250 

41753115 

34 

41 677 

1 6198922 

37580330 

38 226 

1 5823580 

41755923 

35 

41 077 

1 6136027 

37582857 

87 675 

1 5760589 

41758730 

36 

40 503 

1 6074904 

37585384 

37 149 

1 5699471 

41761538 

37 

39 9o3 

1 6015458 

37587911 

86 644 

1 5640030 

41764345 

38 

89 424 

1 5957699 

37590437 

36 159 

1 5582176 

41767163 

39 

38 916 

1 5901244 

87592964 

35 693 

1 5525825 

41769960 

40 

38 427 

1 5846318 

37695491 

35 244 

1 5470903 

41772768 

41 

37 9o6 

1 5792749 

37598018 

34 812 

1 5417339 

41775575 

42 

37 501 

1 6740472 

37600544 

34 396 

1 5S65066 

41778383 

43 

37 063 

1 5689426 

37603071 

33 994 

1 5314023 

41781190 

44 

86 040 

1 6639555 

37605598 

33 606 

1 5264157 

41783998 

45 

36 231 

1 5590800 

37608125 

33 231 

1 5215413 

41786805 

46 

35 835 

1 5543130 

37G10651 

32 868 

1 5167742 

41789613 

47 

35 452 

1 5190480 

37613178 

32 517 

1 5121090 

41792420 

48 

35 031 

1 6450813 

37615705 

82 177 

1 5075434 

41795228 

49 

34 722 

1 5106089 

37618232 

31&47 

1 5030715 

41798035 

60 

34 373 

1 5362270 

37620758 

31 528 

1 4986900 

41800843 



2 


VALUES OP N, LOG N, AND D 



n = -on 


n = -012 


N log. N 


206-392 

145-899 

119-127 

103-167 

92-278 

81-239 

77-991 

72-955 

68-784 

65-255 

62-219 

59-571 

57-234 

55-154 

53-284 

51-592 

50-053 

48-643 

47-347 

46-148 

45-037 

44-002 

43-035 

42-130 

41-279 

40-478 

39-722 

39-007 

38-329 

37-685 

37-073 

36-489 

35-933 

35-401 

34-892 

34-405 

33-937 

33-488 

33-056 

32-641 

32-241 

31-855 

31-483 

31-123 

30-776 

30-440 

30-115 

29-800 

29-497 

29-199 


2-3145607 

2-1640515 

2-0760118 

2-0135483 

1-9650992 

1-9255145 

1-8920470 

1-8630569 

1-8374865 

1-8146137 

1-7939233 

1-7750350 

1-7576598 

1-7415735 

1-7265978 

1-7125893 

1-6994307 

1-6870248 

1-6752902 

1-6641579 

1-6535692 

1-6434734 

1-6338267 

1-6245909 

1-6157324 

1-6072216 

1-5990323 

1-5911411 

1-5835270 

1-5761713 

1-5690570 

1-5621688 

1-5554927 

1-5490161 

1-5427275 

1-5366161 

1-5306723 

1-5248873 

1-5192527 

1-5137610 

1-5084050 

1-5031782 

1-4980744 

1-4930882 

1-4882142 

1-4834475 

1-4787834 

1-4742176 

1-4697761 

1-4653650 


-45829603 

-45832691 

-45835779 

-45838867 

-45841956 

-45845044 

-45848132 

-45851220 

-45854309 

-45857397 

-45860485 

-45863573 

-45866661 

-45869750 

-45872838 

-45875926 

-45879015 

-45882103 

-45885191 

-45888279 

-45891368 

-45894456 

-45897544 

-45900632 

-45903721 

-45906809 

-45909897 

-45912985 

-45916074 

•45919162 

•45922250 

•45925338 

•45928427 

•45931515 

•45934603 

•45937691 

•45940780 

•45943868 

•45946956 

•45950044 

•45953133 

•45956221 

•45959309 

•45962397 

•45965486 

•45968574 

•45971662 

•45974750 

•45977839 

•45980927 


192-607 

136-196 

111-205 

96-308 

86-142 

78-637 

72-805 

68-104 

64-210 

60-916 

58-081 

55-610 

53-429 

51-486 

49-741 

48-162 

46-725 

45-409 

44-199 

43-080 

42-042 

41-077 

40-174 

39-329 

38-635 

37-787 

37-081 

36-413 

35-781 

35-180 

34-608 

34-064 

33-544 

33-048 

32-573 

32-118 

31-681 

31-262 

30-859 

30-471 

30-098 

29-738 

29-390 

29-054 

28-730 

28-417 

28-113 

27-819 

27-534 

27-258 


log. N 


2-2846721 

2-1341634 

2-0461241 

1-9836611 

1-9352124 

1-8956281 

1-8621611 

1-8331715 

1-8076015 

1-7847291 

1-7640391 

1-7451511 

1-7277764 

1-7116904 

1-6967151 

1-6827071 

1-6695489 

1-6571434 

1-6454092 

1-6342774 

1-6236892 

1-6135938 

1-6039475 

1-5947121 

1-5858540 

1-5773436 

1-5691547 

1-5612640 

1-5536503 

1-5462950 

1-5391812 

1-5322933 

1-5256176 

1-5191415 

1-5128533 

1-5067423 

1-5007990 

1-4950144 

1-4893802 

1-4838889 

1-4785334 

1-4733070 

1-4682036 

1-4632178 

1-4583442 

1-4535779 

1-4489142 

1-4443489 

1-4398779 

1-4354972 


•49995930 
•49999299 
•50002668 
•50006037 
•50009406 j 

I -50012775 
•50016144 . 
•50019513 
•50022882 
•50026251 

•50029620 
•50032989 
•50036358 
•50039727 
•50043096 

•50046465 
•50049834 
•50053203 
•50056572 
•50059941 

•50063310 
•50066679 
•50070048 23 

•50073417 24 

•50076786 25 

•50080155 26 

•50088524 27 

•50086893 28 

•50090262 29 

•50093631 30 

•50097000 31 

•50100369 32 

•50103738 33 

•50137107 34 

•50110476 35 

•50113845 36 

•50117214 37 

•50120583 38 

•50123952 39 

•50127321 40 

•50130690 41 

•50134059 42 

•50137428 43 

•50140797 44 

•50144166 45 

•50147535 46 

•50150904 47 

•50154273 48 

•50157642 49 

•50161011 50 








FOR SPECIAL INCLINATIONS AND VALUES OE (n) 3 


Siiie of 
fadina 
tion 

1 orer 

n = 013 

n = ‘014 

Sine of 
Inrhna 
tion 
(1 over) 

N 

log N 

D 

N 

log N 

D 

1 

180 990 

2 2576689 

54162258 

171 044 

2 2331068 

58328585 

1 

2 

127 935 

2 1071006 

54165907 

120 948 

2 0325990 

58332510 


3 

104 501 

2 0191217 

54109557 

98 755 

1 9945605 

58336446 

3 

4 

90 502 

1 9566j91 

54178207 

95 526 

1 9320933 

58340370 

4 

5 

80 949 

1 9082103 

54170857 

70 498 

1 8836504 

58344307 

5 

6 

73 897 

1 8086270 

54180506 

09 834 

1 8440669 

58348238 

6 


08 410 

1 8351603 

54184156 

64 655 

1 8106000 

68352108 

7 

8 

03 999 

1 8061710 

54187800 

00 480 

1 7810118 

58356099 

8 

9 

60 340 

1 7800015 

54191456 

57 022 

1 7560426 

58360029 

9 

HI 

57 244 

1 7577295 

54195105 

54 097 

1 7331710 

58363960 

10 

11 

64 581 

1 7370399 

54193755 

51 580 

1 7121418 

58307890 

11 

12 

62 258 

1 7181624 

54202405 

49 385 

1 0935946 

58371820 

12 

13 

50 209 

1 7007780 

54200055 

47 448 

1 6762207 

58375751 

13 

14 

48 384 

1 0846924 

54209704 

45 723 

1 0601355 

68379082 

14 

I'i 

40 713 

1 0097175 

54213354 

44 173 

1 0451611 

58383012 

15 

IG 

45 259 

1 0557098 

54217004 

42 771 

1 6311538 

58387543 

16 

17 

43 009 

1 (>12)521 

54220C54 

41 495 

1 0179904 

58391473 

17 

18 

42 072 

1 6001470 

54224303 

40 327 

1 60^5917 

5839t>401 

18 

10 

41 536 

1 0184183 

542279o3 

39 251 

1 5938^84 

5SS99331 

19 

20 

40 481 

1 0072818 

54231003 

38 258 

1 5827273 

58103265 

20 

21 

39 509 

1 5906939 

54235253 

37 337 

1 5721S0S 

5840719) 

21 

mm 

38 001 

1 5865090 

54236902 

36 470 

1 5020452 

58411126 

22 

mUm 

07 753 

1 5709 .31 

54242552 

35 678 

1 5523997 

584150)6 

23 


JO 0j9 

1 5077181 

54246202 

34 927 

1 5431052 

58418987 

24 


80 213 

1 5588605 

54249852 

34 222 

1 5343079 

58422917 

25 

2G 

35 510 

1 5503505 

54233501 

S3 558 

1 5257081 

58420848 

26 

27 

34 847 

1 5421021 

54257151 

32 931 

1 5176103 

58430778 

27 

28 

J4 210 

1 5342717 

54200801 

32 339 

1 5097203 

58134709 

28 

29 

83 625 

1 o2G(55&4 

54264451 

J1 777 

1 5021074 

58138039 

29 

30 

J3 000 

1 619J0J0 

54208100 

31 243 

1 4947530 

58442570 

30 

31 

32 523 

1 5121901 

51271750 

80 735 

1 4870399 

58440.500 

31 

32 

)2 on 

1 50)3020 

54275400 

30 252 

2 4607528 

58450131 

32 

33 

J1 523 

1 1980274 

54279050 

29 791 

1 4740779 

58454301 

3J 

3t 

31 O'O 

1 1921510 

54282699 

29 150 

1 467G025 

J8458292 

34 

3’» 

JO 610 

1 4858039 

51286349 

28 928 

1 4018152 

58402222 

85 

30 

80 182 

1 4797533 

51289999 

2S521 

14552050 

58400153 

86 

37 

29 772 

1 4738101 

51293G49 

28136 

1 4492025 

58170083 

37 

38 

29 378 

1 4080202 

54297298 

27 704 

1 44 54787 

58474014 

38 

30 

29 000 

1 4013921 

51800948 

27 400 

1437815 5 

58177914 

39 

40 

28 OJO 

1 4509015 

51^1598 

27 002 

1 1323)48 

58481875 

40 

11 

2S 2a» 

1 15151C3 

54308248 

26 730 

14270000 

58185805 

41 

42 

27 910 

1 4163204 

54111897 

26 410 

1 4217744 

58180730 

42 


27 020 

1 1412174 

51315517 

26 102 

1 4100719 

5819 5000 

4J 


27 30 ) 

1 13G2120 

54310197 

25 804 

1 111C8C9 

58197597 

41 

15 

27 000 

1 4 113588 

51122817 

2)510 

14008141 

58501527 

45 

IC 

20 705 

1 12G5030 

54326196 

25 218 

1 1026187 

5S5a5458 

40 

■■1 

20 420 

1 4219-297 

51330116 

21903 

1 39738.58 

58 .09J83 

47 

U_i 

20 114 

1 117'’GI7 

513-13706 

21707 

1 592S212 

58513)19 

48 


25 870 

1 412.S911 

51317416 

21 151 

1 oaai'oo 

58517219 

19 


25 010 

1 10H.51 )3 

5111109) 

21208 

1 3a39710 

58521180 

50 


n 








VALUES OF X. LOG X. AND 


Sine of 
Iiiclinn- 

n = -015 

n = -017 

IncH/n- 

tion 

i 





, 

tiou 

A o^cr; 

X 

j 

lo". X 

L 

X 

! lofT. X 


(1 OTtr 

1 

162-418 

-2-2106319 

-6219 }913 

148-21-2 

' 2-1708S2S 

‘ •70S27568 

1 

o 

114-819 

2-0G0I-274 

•62199121 

10-1-804 

1 2-0203760 

•70,8:32310 

2 

o 

93-775 

1-97-20893 

•6250:5335 

85 - 57:3 

1-9;V2338G 

•708:37113 

0 

-1 

81-213 

1-9096274 

•625075 16 

74-110 

' 1 -8698774 

•70S418S6 

4 


72-611 

1-8611799 

•62511758 

GG-2‘-’8 

j 1-8214.306 

•70846659 

5 

G 

66-313 

1-8215968 

•62515969 

60-513 

; 1-7818483 

‘ -70851431 

6 

7 

61-395 

1-7881309 

-625-20180 

56-025 

i 1-7483831 

. -70856204 

7 

S 

57-430 

1-75914-24 

•62524391 

52-408 

' 1-7193954 

, •70‘'’60977 

8 

0 

54-147 

1-7335736 

-6-2528603 

49-411 

i 1-693.S273 

' -70865750 

9 

10 

51-369 

1-7107021 

•62532SI4 

46-877 

; 1-6709568 

•70S70522 

10 

11 

48-980 

1-6900136 

•02537025 

44-696 

1 1-6.502688 

; -70875295 

11 

12 

46-895 

1-6711-268 

-6-254 1-2:40 

42-704 

' 1-6313827 

•70SS0068 

12 

13 

45-056 . 

1-6537532 

-6-2545 1 18 

41-116 

; 1-6140098 

•70SS4S41 

13 

14 

43-418 

1-63766.84 

•02549659 

39-621 

1-5979257 

{ -70889613 

14 

lo 

41-946 

1-6226943 

-0-2553870 

3S-27S 

1 1-58295-23 

1 -70894386 

15 

16 

40-615 

1-6086874 

•G255S0S1 

37-063 

. 1-56S9462 

1 -70899159 

16 

17 

39-403 

1-5955301 

•6-25G-2293 

35-957 

1 1-5557899 

1 -709039:32 

17 

IS 

38-294 

1-5831-261 

•6-2506504 

:34-945 

1 1-5433863 

! -70908704 

18 

19 

37-273 

1-5713931 

-6-2570715 

:34-014 

■ 1-5316540 

1 -70913477 

19 

20 

36-330 

1-56026-24 

•6-25749-2G 

33-153 

1-5-205-240 

. -70918250 

20 

21 

35-455 

1-5496753 

•62579138 

32-354 

1-5099377 

i -70923023 

21 

22 

34-640 ‘ 

1-5395811 

-6-258:3349 

31-611 

1 -4998442 

1 •70927795 

22 

23 

33-879 

1-5299360 

-6-2587560 

30-916 

1-4901999 

1 -70932568 

23 

24 

33-167 

1-5207018 

-6-2591771 

30-267 

1-4809664 

1 -70937341 

24 

25 

32-497 

1-5118450 

•62595983 

29-655 

1-4721102 

j -70942114 

25 

26 

31-867 • 

1-5033358 

•62600194 

29 080 

1-4636017 

I -70946886 

26 

27 

31-271 , 

1-4951481 

•62604405 

28-537 

1-4554147 

j -70951659 

27 

28 

30-709 ' 

l-4S725a5 

•G260S616 

28-024 

1-4475259 

i -70956432 

28 

29 

30-175 

1-4796460 

•62612828 

27-537 

1-4399141 

1 -70961205 

29 

30 

29-668 

1-4722919 

•62617039 

27-075 

1-4325607 

j ■70965977 

30 

31 

-29-186 

1-4651792 

•6-26-21-250 

26-635 

1-4-254487 

•70970750 

31 

32 

28-7-27 

1-458-2925 

•6-26-25461 

•26-216 

1-4185627 

■70975523 

o2 

33 

-28-289 

1-4516180 

■6-26-29673 

25-816 

1-411SS90 

-70980296 

OD 

34 

27-870 

1-4451430 

•62633884 

25-434 

1-4054147 

•709S5068 

34 

35 

27-470 

1-4388560 

•6263S095 

25-069 

1-3991284 

•709S9341 

OD 

36 

27-086 

1-4327462 

•62642306 

24-719 

1-3930193 

•70994614 

36 

37 

26-718 

1-4-26S041 

•62646518 

24-383 

1-3S70779 

•70999387 

o7 

38 

26-365 

1-4210207 

•62650729 

24-060 

1-3812953 

•71004159 

38 

39 

26-025 

1-4153877 

•62654940 

23-750 

1-3756630 

•71008932 

39 

40 

25-698 

1-4098975 

•62659151 

23-452 

1-3701735 

■71013705 

40 

41 

25-383 

1-4045431 

•62663363 

23-165 

1-3648198 

•7101S47S 

41 

42 

25-079 

1-3993179 

•6-2667574 

22-SSS 

1-3595953 

■71023250 

42 

43 

24-786 

1-3942157 

•62671785 

22-620 

1-3544939 

•71028023 

43 

44 

24-504 

1-3892311 

•62675996 

22-362 

1-3495100 

•71032/96 

44 

45 

24-231 

1-3843587 

-62680208 

22-112 

1-34463S3 

•71037569 

*it> 

46 

23-966 

1-3795936 

•62684419 

21-870 

1-3S9S739 

■71042341 

46 

47 

23-710 

1-3749311 

•626SS630 

21-638 

1-3352122 

•71047114 

4 f 

48 

23-462 

1-3703669 

■62692841 

21-412 

1-3306487 

■71051SS7 

4 b 

49 

93-?99, 

1-3658970 

•62697053 

21-193 

1-3261795 

•710-56660 


50 

22-989 

1-3615175 

•62701264 

20-980 

1-3218007 

•71061432 

oU 





rOR SPECIAL INCLINATIONS AND VALUES OE (n) 


5 


Sine of 
Inclina 
tion 
(1 over) 

n s= 020 

n = 0225 

Sine of 
!nchoa 
tion 

1 over) 

N 1 

log N 

D 

N 

log N 

D 

1 


2 12132S4 

8332G550 

122 167 

2 0869525 

937428G9 


2 

93 502 

1 9708226 

83332165 

86 387 

1 9364475 

93748680 

2 

3 


1 8827862 

83337780 

70 536 

1 8484118 

93755003 

3 

4 

66 119 

1 8203260 

83343395 

61 088 

1 7859524 

93761320 



59 140 

1 7718802 

83340010 

54 639 

1 7375074 

93767636 

5 

6 


1 7322989 

83354625 

49 880 

1 6979268 

93778953 

6 

7 

49 984 

1 6988347 

83360240 

46 181 

1 6644633 

93780270 

7 

8 

46 757 

1 6698479 

83365855 

43 199 

1 6854773 

93786587 

8 

9 

44 084 

1 6442808 

83371470 

40 730 

1 6099110 

93792904 


10 

41 823 

1 6214114 

83377085 

38 641 

1 5870423 

93799221 

10 

11 

39 877 

1 6007243 

83382700 

36 843 

1 5663559 

93805538 

11 

12 

38 180 

1 5818392 

83388315 

35 276 

1 5474716 

93811855 


13 

36 683 

1 5644674 

83393930 

33 892 

1 5301005 

93818172 

13 

14 


1 5483843 

83399545 

32 660 

1 5140182 

93821488 

14 

15 

34 152 

15334119 

83405160 

31 553 

1 4990165 

93830805 

15 

16 

83 008 

1 5104007 

83410775 

80 552 

1 4850121 

93837122 

16 

17 

82 081 

1 5062514 

83416390 

29C41 

1 4718876 

03848489 

17 

18 

31 178 

1 4938488 

83422005 

28 806 

1 4594858 

03849766 

18 

10 

30 347 

1 4821175 

83427620 

28038 

1 4477553 

93956078 

19 

20 

23 579 

1 4709385 

83483235 

27 429 

1 4306270 

03862390 

20 

21 

28 807 

1 4004032 

83438850 

20 671 

1 4260424 

03868706 

21 

2i 

28 204 

1 4S03107 

83444465 

20 059 

1 4159507 

03875028 

22 

23 

27 584 

1 4400673 

83450080 

25 486 

1 4063081 

93881340 

23 

24 

27 004 

1 4314348 

83455690 

24 950 

1 3970764 

93887657 

24 

25 

26 450 

1 4225790 

83401310 

24 447 

1 3882219 

93893974 

25 

20 

25 046 

1 1140721 

83466920 

23 973 

1 37Q7152 

039QQ201 

26 

27 

2j 401 

1 4058802 

83472540 

23 525 

1 3715300 

0390CC08 

27 

28 

25 003 

1 39799S3 

83478155 

23102 

1 3036428 

93912927 

28 

29 

24 500 

1 ‘1903875 

83483770 

22 700 , 

1 36C0'!28 

93019241 

29 

80 

24 156 

1 3830351 

83489385 

23 319 

1 3486812 

93925758 

30 

31 

23 704 

1 3759241 

83495000 

21957 

1 3415710 

93931875 

31 

61 

23 106 

4 2626606 

83500645 

21 6U 


93338192 

32 

33 

23 031 

1 6623064 

83506230 

21 282 

1 3280147 

93944709 

33 

34 

22 091 

1 3558931 

83511845 

‘20 967 

1 3215122 

93950826 

34 

85 

22 367 

1 1496078 

8J5174C0 

20 666 

1 3152577 

93957143 

85 

no 

22 054 

1 3434997 

83523075 

20378 

1 3091504 

93903160 

30 

87 

21 755 

1 337559 1 

83528690 

20 101 

1 3032107 

93969776 

37 

88 

21 168 

1 1318076 

8351J805 

19 &35 

1 2974298 

93976093 

33 

89 

21 101 

1 1261463 

8.3539920 

19 579 

1 2917093 

93982110 

89 

40 

20 925 

1 3206578 

83545535 

19 333 

1 2803115 

93988727 

40 

11 

20 OGS 

1 1153052 

83551150 

19 090 

1 2809590 

93997W4 

41 

12 

20 421 

1 1100S17 

83550765 

18 8C3 

1 2777 569 

91001361 

42 

4J 

‘20 18.5 

1 1019812 

b.r>023SO 

IB 618 

1 2700171 

91007078 

43 

41 

10 0i3 

1 390998 1 

8.1567995 

18 436 

1 20'.G550 

04013905 

44 

111 

10 730 

1 295127G 

8.1573610 

18 210 

1 2607851 

91020311 

45 

113 

19 515 

1 2903&12 

8.1579225 

18031 

1 2760225 

91026028 

46 

■■l 

19 nOT 

l‘2'v>7(iri 

8.1581810 

17 8.19 

1 2..13623 

91032917 

47 

1 

19 105 

1 ’SllllO 

83590155 

17 653 

1 2468007 

91039262 

48 


18 000 

1 2766728 

8.1 .96070 

17 472 

1 2423.133 

91017579 

10 


18 720 

1 27229 ,0 

8.1G01C8.5 

17 290 

1 237970.1 

OlOolBOG 

50 





6 VALUES OP N, LOG N, AND D 


Sine of 
Inclina- 
tioif 
(1 over) 

n = -0250 

n = -0275 

Sine of 
Incliua- 

N 

log. N 

D 

N 

log. N 

D 

tion 
(1 over) 

1 

114-116 

2-0573475 

1-0415819 

107-530 

2-0315281 

1-1457401 

1 

2 

80-694 

1-9068433 

1-0416521 

76-037 

1-8810245 

i 1-1458173 

2 

3 

65-888 

1-8188084 

1-0417223 

62-086 

1-7929902 

1-1458945 

3 

4 

57-062 

1-7563496 

1-0417924 

53-769 

1-7305322 

1-1459717 

4 

5 

51-039 

1-7079053 

1-0418626 

48-093 

1-6820885 

1-1460489 

5 

6 

46-593 

1-6683253 

1-0419328 

43-904 

1-6425092 

1-1461261 

6 

7 

43-138 

1-6348626 

1-0420030 

40-649 

1-6090470 

1-1462083 

7 

8 

40-353 

1-6058773 

1-0420732 

38-024 

1-5800625 

1-1462805 

8 , 

9 

38-046 

1-5803117 

1-0421434 

35-850 

1-5544975 

1-1463577 

9 

10 

86-095 

1-5574437 

1-0422136 

34-012 

1-5316302 

1-1464349 

10 

11 

34-415 

1-5367581 

1-0422838 

32-430 

1-5109452 

1-1465121 

11 

12 

32-951 

1-5178744 

1-0423539 

31-050 

1-4920622 

1-1465893 

12 

13 

31-659 

1-5005040 

1-0424241 

29-833 

1-4746925 

1-1466665 

13 

14 

30-509 

1-4844224 

1-0424943 

28-748 

1-4586115 

1-1467437 

14 

15 

29-475 

1-4694515 

1-0425645 

27-774 

1-4436412 

1-1468210 

15 

16 

28-539 

1-4554478 

1-0426847 

26-893 

1-4296382 

1-1468982 

16 

17 

27-688 

1-4422940 

1-0427049 

26-090 

1-4164850 

1-1469754 

17 

18 

26-909 

1-4298929 

1-0427751 

25-356 

1-4040846 

1-1470526 

18 

19 

26-192 

1-4181630 

1-0428453 

24-680 

1-3928554 

1-1471298 

19 

20 

25-529 

1-4070355 

1-0429154 

24-056 

1-3812286 

1-1472070 

20 

21 

24-915 

1-3964516 

1-0429856 

23-477 

1-3706458 

1-1472842 

21 

22 

24-342 

1-3863605 

1-0430558 

22-938 

1-3605549 

1-1473614 

22 

23 

23-807 

1-3767186 

1-0431260 

22-434 

1-3509136 

1-1474386 

23 

24 

23-307 

1-3674876 

1-0431962 

21-962 

1-3416833 

1-1475158 

24 

25 

22-837 

1-3586339 

1-0432664 

21-519 

1-3328302 

1-1475930 

25 

26 

22-394 

1-3501279 

1-0433366 

21-102 

1-3243248 

1-1476702 

26 

27 

21-976 

1-3419434 

1-0434068 

20-708 

1-3161409 

1-1477474 

27 

28 

21-580 

1-3340569 

1-0434769 

20-385 

1-3082552 

1-1478246 

28 

29 

21-205 

1-3264476 

1-0435471 

19-982 

1-3006465 

1-1479018 

29 

30 

20-850 

1-3190967 

1-0436173 

19-647 

1-2932963 

1-1479790 

30 

31 

20-511 

1-3119872 

1-0436875 • 

19-328 

1-2861874 

1-1480563 

31 

32 

20-188 

1-3051036 

1-0437577 

19-024 

1-2793045 

1-1481335 

32 

38 

19-881 

1-2984323 

1-0438279 

18-734 

1-2726338 

1-1482107 

33 

34 

19-587 

1-2919605 

1-0438981 

18-457 

1-2661627 

1-1482879 

34 

35 

19-305 

1-2856766 

1-0439693 

18-191 

1-2598795 

1-1483651 

35 

86 

19-035 

1-2795700 

1-0440384 

17-938 

1-2537735 

1-1484423 

36 

37 

18-777 

1-2736311 

1-0441086 

17-694 

1-2478353 

1-1485195 

37 

38 

18-529 

1-2678509 

1-0441788 

17-460 

1-2420557 

1-1485967 

38 

39 

18-290 

1-2622211 

1-0442490 

17-236 

1-2364265 

1-1486739 

39 

40 

18-061 

1-2567340 

1-0443192 

17-019 

1-2309402 

1-1487511 

40 

41 

17-840 

1-2513828 

1-0443894 

16-811 

1-2255896 

1-1488288 

41 

42 

17-626 

1-2461608 

1-0444596 

16-610 

1-2203682 

1-1489055 

42 

43 

17-420 

1-2410618 

1-0445298 

16-416 

1-2152698 

1-1489827 

43 

44 

17-222 

1-2360803 

1-0445999 

16-229 

1-2102890 

1-1490599 

44 

45 

17-030 

1-2312111 

1-0446701 

16-048 

1-2054204 

1-1491371 

45 

46 

16-844 

1-2264492 

1-0447403 

15-873 

1-2006592 

1-1492143 

46 • 

47 

16-664 

1-2217898 

1-0448105 

15-704 1 

1-1960005 

1-1492910 

47 

48 

■ 16-490 

1-2172288 

1-0448807 

15-540 

1-1914401 

1-1493688 

48 

49 

16-322 

1-2127621 

1-0449509 

15-381 

1-1869740 

1-1494460 

49 

50 

16-158 

1-2083857 

1-0450211 

15-226 

1-1825984 

1-1495232 

50 





roE SPECIAL INCLIKATIONS AND VALUES OP (») 


N 

log K 

D 

102 041 

2 0087787 

1 1 2498983 

72 156 

1 8582707 

i 1 2499825 

58 916 

1 7702370 

[12500667 

51024 

1 7077796 

1 2501509 

45 639 

1 6593365 

1 2502352 

41 663 

1 6197579 

1 2503194 

38 574 

1 5862965 

1 250403G 

86 084 

1 5573124 

1 2o04878 1 

34 021 

1 5317480 

i 1 2505721 ' 

32 276 

1 5088812 

12506563 

30 775 

1 48S1909 

1 2507405 ' 

29 466 

1 4693146 

1 2o08247 1 

28 310 

1 4519454 

, 1 2509090 

27 281 

1 4358651 

1 2509932 

26 357 

1 4208954 

1 2510774 ^ 

25 520 

1 40G8929 

1 2511C16 

24 759 

1 1 3937404 

1 1 2512459 ' 

24 062 

1 1 3818405 

1 1 2518301 

23 421 

, 1 3698120 

: 1 2514143 

22 829 

1 3584857 

1 2514985 ' 

22 279 

1 3479030 

1 1 2515828 

21768 

i 1 3378133 

, 1 2516C70 

21 290 

1 8281726 

1 2517512 1 

20 842 

i 1 3189429 

1 2518354 ' 

20 422 

1 3100904 

1 2519197 1 

20 026 1 

1 8015856 1 

1 1 2520039 

19 652 

1 2984024 ' 

1 1 2520881 

19 298 1 

1 2855172 

1 1 2521723 ' 

18 963 1 

1 2779092 

1 2522566 

18 645 ' 

1 2705595 

; 1 2523408 

18 342 

1 2084513 

,12521250 

18 054 1 

1 2565690 

1 2525092 

17 779 ' 

1 2498989 

1 2525935 

17 516 

1 2434284 

1 2526777 

17 264 

1 2371458 

1 2527619 

17 022 

1 2310405 1 

12528461 

16 792 

1 22O1028 

1 2529304 

16 570 

1 2193238 

1 2530146 

16 357 

1 2136953 

1 2530988 

16 151 1 

1 2082095 

1 2531830 

15 953 

1 2028596 

i 1 2532673 

15 763 ' 

1 1976388 

1 2533515 

15 579 

1 1925410 

1 2534357 

16 102 

1 1875609 

1 2535199 

15 230 

1 1 8209 29 

1 2536042 

16 064 

1 1779322 

12536884 

14 903 

1 1732742 

1 2537726 

14 747 

116S7144 

1 2538568 

14 596 

1 1G42489 

1 2519411 

14 450 

1 1598738 

, 1 2540253 


■>=•03= fi"' 

tion 

log N D (1 over) 

19704185 14582146 1 

1 8199166 1 4583129 2 

1 7318840 1 4584112 3 

16694277 14585094 4 | 

1 6209857 1 4586077 
15814081 14587059 
15479478 14588042 
1 5189649 1 4589025 
14934016 1 4590007 ^ , 

14705360 14590990 10 

14498527 1 4591973 11 

14309715 145929o5 12 

1 4136034 1 4593938 13 

13975242 14594920 14 

1 8825556 14595903 15 

1 8685542 1 4596886 16 

13551028 14597868 17 

1 8430040 1 4598851 18 

1 83127C6 1 4599834 19 

1 3201514 1 4600816 20 

1 8095699 1 4601799 21 

1 2994812 1 4602781 22 

1 2988417 1 4603764 28 

1 2806180 1 4604747 24 

1 2717616 1 4605729 25 

1 2632580 1 4606712 26 

1 2550758 1 4607695 27 

1 2471918 1 4C08677 28 

1 2395848 1 4609660 29 

1 2322S68 1 4610642 30 

1 22ol291 I 4611625 31 

1 2182479 1 4612608 32 

12115790 14613590 33 

120510o9 14614573 34 

119&8281 14615556 35 

1 1927238 1 4616538 36 

1 1867872 1 4617521 37 

1 1810094 1 4618503 38 

11753819 14619486 39 

1 1698972 1 4620469 40 

1 1645483 1 4621541 41 

1 1593287 1 4622434 42 

1 1542321 14623417 43 

1 1492530 1 4624399 44 

1 14438G1 14625382 45 

1 13962C6 1 4626364 46 

1 1349696 1 4027347 47 

1 1304110 1 4628J30 48 

1 1259466 1 4G29312 49 

1 1215726 1 4630295 50 



8 • VALUES OP N, LOG N, AND D 


Sine of 
Inclina- 

n = -050 

Sine of 
Inclina 

n = -009 

tion 




tion 




(1 over) 

N 

log. N 

D 

(1 over 

N 

log, N 

D 

1 

77-890 

1-8914804 

2-0831638 

51 

34-036 

1-5319319 

-37623285 

2 

55-079 

1-7409811 

2-0833041 

52 

33-707 

1-5277203 

-37625812 

3 

44-973 

1-6529512 

2-0834445 

53 

33-388 

1-5235890 

•37628339 

4 

38-949 

1-5904974 

2-0835849 

54 

33-077 

1-5195351 

•37630865 

5 

34-838 

1-5420580 

2-0837253 

55 

32-776 

1-5155557 

•37633392 

6 

31-804 

1-5024831 

2-0838656 

56 

32-482 

1-5116480 

•37635919 

7 

29-446 

1-4690254 

2-0840060 

57 

32-196 

1-5078095 

•37638446 

8 

27-545 

1-4400450 

2-0841464 

58 

31-919 

1-5040379 

•37640972 

9 

25-971 

1-4144844 

2-0842868 

59 

31-647 

1-5003309 

•37643499 

10 

24-639 

1-3916213 

2-0844271 

60 

31-382 

1-4966863 

•37646026 

11 

23-493 

1-3709407 

2-0845675 

61 

31-125 

1-4931022 

•37648553 

12 

22-494 

1-3520620 

2-0847079 

62 

30-873 

1-4895763 

•37651079 

13 

21-612 

1-3346965 

2-0848483 

63 

30-627 

1-4861069 

•37653606 

14 

20-827 

1-3186199 

2-0849886 

64 

30-387 

1-4826922 

•37656133 

15 

20-121 

1-3036540 

2-0851290 

65 

30-153 

1-4793306 

•37658660 

16 

19-483 

1-2896552 

2-0852694 

66 

29-924 

1-4760203 

•37661186 

17 

18-902 

1-2765063 

2-0854098 

67 

29-700 

1-4727598 

•37663713 

18 

18-370 

1-2641102 

2-0855501 

68 

29-481 

1-4695477 

•37666240 

19 

17-881 

1-2523853 

2-0856905 

69 

29-267 

1-4663827 

•37668767 

20 

17-429 

1-2412628 

2-0858309 

70 

29-058 

1-4632633 

•37671293 

21 

17-009 

1-2306838 

2-0859713 

71 

28-853 

1-4601882 

•37673820 

22 

16-619 

1-2205977 

2-0861116 

72 

28-652 

1-4571561 

•37676347 

23 

16-255 

1-2109608 

2-0862520 

78 

28-455 

1-4541659 

•37678874 

24 

15-912 

1-2017347 

2-0863924 

74 

28-263 

1-4512164 

•37681400 

25 

15-591 

1-1928860 

2-0865328 

75 

28-074 

1-4483067 

•37683927 

26 

15-289 

1-1843849 

2-0866731 

76 

27-889 

1-4454355 

•37686454 

27 

15-004 

1-1762053 

2-0868135 

77 

27-708 

1-4426019 

•37688981 

28 

14-734 

1-1683239 

2-0869539 

78 

27-530 

1-4398050 

•37691607 

29 

14-478 

1-1607196 

2-0870943 

79 

27-355 

1-4370437 

•37694034 

30 

14-236 

1-1533736 

2-0872346 

80 

27-184 

1-4343173 

•37696561 

31 

14-005 

1-1462690 

2-0873750 

81 

27-016 

1-4316249 

•37699088 

32 

13-785 

1-1393904 

2-0875154 

82 

26-851 

1-4289656 

•37701614 

33 

13-575 

1-1327241 

2-0876558 

83 

26-689 

1-4263385 

•37704141 

34 

13-374 

1-1262572 

2-0877961 

84 

26-530 

1-4237429 

•37706668 

35 

13-182 

1-1199784 

2-0879365 

85 

26-374 

1-4211781 

•37709196 

36 

12-998 

1-1138767 

2-0880769 

86 

26-221 

1-4186433 

•37711721 

37 

12-822 

1-1079427 

2-0882173 

87 

26-070 

1-4161380 

•37714248 

38 

12-652 

1-1021675 

2-0883576 

88 

25-922 

1-4136613 

•37716776 

39 

12-489 

1-0965426 

2-0884980 

89 

25-776 

1-4112126 

•37719302 

40 

12-333 

1-0910605 

2-0886384 

90 

25-633 

1-4087913 

•37721828 

41 

12-182 

1-0857142 

2-0887788 

91 

25-492 

1-4063969 

•37724355 

42 

12-036 

1-0804972 

2-0889191 

92 

25-353 

1-4040287 

-37726882 

43 

11-896 

1-0754031 

2-0890595 

93 

25-217 

1-4016862 

•37729409 

44 

11-761 

1-0704266 

2-0891999 

94 

25-082 

1-3993687 

•37731935 

45 

11-630 

1-0655624 

2-0893403 

95 

24-950 

1-3970759 

•37734462 

46 

11-503 

1-0608054 

2-0894806 

96 

24-820 

1-3948071 

•37736989 

47 

11-380 

1-0561511 

2-0896210 

97 

24-692 

1-3925618 

•37739516 

48 

11-262 

1-0515950 

2-0897614 

98 

24-566 

1-3903397 

•37742042 

49 

11-146 

1-0471332 

2-0899018 

99 

24-442 

1-3881401 

•37744569 

50 

11-035 

1-0427618 

2-0900421 

100 

24-320 

1-3859627 

37747096 









ron SPECUL inclinatiojjs and yaeues or («) 


9 


n — *010 


N 

log N 

D 

31217 

1 4913973 

11803650 

80 910 

1 4901842 

ilbOC4G8 

30 623 

1 4800534 

41809267 

30 339 

14820000 

41812071 

80 0G2 

1 4780210 

11814880 

29 793 

I 4741188 

41817688 

29 5 U 

1 4702758 

41820197 

29 277 

1 4CG5047 

4182 1 $03 

29 027 

1 4627031 

41B26110 

28 78t 

1 4591540 

41828018 

23 5 18 

1 4555701 

4IB31725 

28 317 

1 452ai47 

11834713 

28 092 

1 4485777 

418.17340 

27 872 

1 4451G17 

41840H8 

27 C57 

1 4418003 

418129 .5 

27 447 

1 4384905 

41B457C1 

27 212 

14372 104 

41848770 

27 041 

14320183 

41871378 

26 815 

1 428S743 

418.7418 > 

26 052 

1 4257354 

418.>G993 

26 464 

1 422GC07 

41879800 

20 280 

1 4190291 

1 418G2C08 

26 100 

1 41C0394 

41865415 

27 023 

1 410G903 

11808223 

25 750 

14107811 

41871080 

25 581 

1 4079103 

41873838 

25 414 

1 40j0772 ! 

41876645 

27 251 

1 4022808 

41879453 

25 091 

1 3997200 1 

41882200 

24 934 

1 3907910 

41885068 

24 780 

1 3941020 

41887877 

24 629 

1 3914430 

41890683 

24 480 

1 38881G4 

41893490 

24 334 

1 3862213 

41896298 

24 191 

1 3830570 

41899105 

24 050 

1 3811226 

41901013 

23 912 

1 3786177 

41904720 

23 776 

1 3761415 

41907728 

23 642 

1 3736932 

41910335 

23 511 

1 3712724 

41913143 

23 381 

1 3688784 

41915950 

23 255 

1 3665107 

41918758 

23 129 

1 3641686 

41921505 

23 000 

13618517 

41924373 

22 885 

, 1 3595592 

41927180 

22 766 

1 3572909 

41929988 

22 649 

1 3550461 

41932795 

22 533 j 

1 3528244 

41937603 

22 419 ' 

1 3506253 

41938410 

22 307 

1 3484483 

41941218 


n = *011 


N 

lo" K 

D 

28 912 

1 4010709 

47981015 

28 6$$ 

i 1 4768002 

47987103 

28 361 

1 4727298 ! 

47900102 

28 098 

1 1 4480708 

47993280 

27 841 

1 4440983 1 

47990368 

27 59$ 

14407917 1 

45999450 

27 370 

1 4 $09739 1 

40002517 

27113 

1 4 $01802 1 

1 40005000 

20 88$ 

1 4294771 i 

4G00S721 

26 658 

1 4278334 ] 

1 40011809 

20 439 

1 4222700 1 

40014898 

26 225 

1 4187250 1 

; 40017986 

20017 

1 41525C5 1 

1 46021074 

25 813 

i 1 4118428 

1 40024102 

25 014 

1 40S4820 ' 

40027271 

25 420 

i 1 40)1720 

4G000009 

25 2$0 1 

, 1 4010130 1 

400 $3427 

25041 ! 

1 1 8987018 

40030517 

21 862 1 

, 1 3975077 ' 

40039004 

24 684 1 

1 3924102 

1 40042692 

24 510 1 

il3S9$440 : 

40047780 

1 24 340 

, 1 $863137 

40018868 

24 172 

1 383 $241 

4C0519j7 

1 24 009 

1 0803758 

40057045 

23 849 

1 3774071 

4G078133 

20 692 

1 0747009 

40001221 

23 5-$8 

1 $717042 

j 4C0C4 $10 

23 380 

1 3689082 

40007393 

23 209 

1 3GG2078 

46070480 

23 093 

1 3634822 

40073774 

22 950 

1 0607900 

46070063 

22 811 

1 0581321 

46079751 

22 673 

1 $555079 

40082839 

22 538 

1 3529112 

46085027 

22 405 

1 3503473 

40089016 

22 275 

1 3478134 

40092104 

22 147 

1 3473089 

46095192 

22 021 

1 3428331 

40098280 

21897 

1 3403854 

46101309 

21 775 

1 3379050 

46104457 

21656 

1 3355714 ! 

46107545 

21538 

1 3332041 

46110633 

21422 

1 3308624 

46113722 

21308 

1 3285478 ' 

46116810 

21 196 

1 3202539 

46119888 

21085 

1 82398G0 ' 

46122976 

20 977 

1 3217416 

46126065 

20 870 

1 3195204 1 

46129153 

20 704 

1 3173217 

46132241 

20 661 

1 3151452 

46135329 


Smeof 
Inchna 
tioii 
1 01 cr) 

G1 

'32 

GJ 

54 

5G 

57 

55 
59 
CO 
Gl 
02 

03 

04 

05 
GO 

07 

08 
09 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 
82 

83 

84 

85 
80 

I 87 

I 88 

I 89 

I 

91 

92 
I 93 

94 

95 

96 

97 

98 

99 

, 100 
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VALUES OP N, LOG N, AND D 


n = -050 


over) N log. N D 

1 77-890 1-8914804 2-0831638 

2 55-079 1-7409811 2-0833041 

3 44-973 1-6529512 2-0834445 

4 38-949 1-5904974 2-0835849 

5 34-838 1-5420580 2-0837253 

6 31-804 1-5024831 2-0838656 

7 29-446 1-4690254 2-0840060 

8 27-545 1-4400450 2-0841464 

9 25-971 1-4144844 2-0842868 

10 24-639 1-3916213 2-0844271 

11 23-493 1-3709407 2-0845675 

12 22-494 1-3520620 2-0847079 

13 21-612 1-3346965 2-0848483 

14 20-827 1-3186199 2-0849886 

15 20-121 1-3036540 2-0851290 

16 19-483 1-2896552 2-0852694 

17 18-902 1-2765063 2-0854098 

18 18-370 1-2641102 2-0855501 

19 17-881 1-2523853 2-0856905 

20 17-429 1-2412628 2-0858309 

21 17-009 1-2306838 2-0859713 

22 16-619 1-2205977 2-0861116 

23 16-255 1-2109608 2-0862520 

24 15-912 1-2017347 2-0863924 

25 15-591 1-1928860 2-0865328 

26 15-289 1-1843849 2-0866731 

27 15-004 1-1762053 2-0868135 

28 14-734 1-1683239 2-0869539 

29 14-478 1-1607196 2-0870943 

30 14-236 1-1533736 2-0872346 

31 14-005 1-1462690 2-0873750 

32 13-785 1-1393904 2-0875154 

33 13-575 1-1327241 2-0876558 

34 13-374 1-1262572 2-0877961 

35 13-182 1-1199784 2-0879365 

36 12-998 1-1138767 2-0880769 

37 12-822 1-1079427 2-0882173 

38 12-652 1-1021675 2-0883576 

39 12-489 1-0965426 2-0884980 

40 12-333 1-0910605 2-0886384 

41 12-182 1-0857142 2-0887788 

42 12-036 1-0804972 2-0889191 

43 11-896 1-0754031 2-0890595 

44 11-761 1-0704266 2-0891999 

45 11-630 1-0655624 2-0893403 

46 11-503 1-0608054 2-0894806 

47 11-380 1-0561511 2-0896210 

48 11-262 1-0515950 2-0897614 

49 11-146 1-0471332 2-0899018 

50 11-035 1-0427618 2-0900421 


Siueof n = -009 

Inclina- 
tion 

(1 over) N log. N D 

51 34-036 1-5319319 -37623285 

52 33-707 1-5277203 -37625812 

53 33-388 1-5235890 -37628339 

54 33-077 1-5195351 -37630865 

55 32-776 1-5155557 -37633392 

56 32-482 1-5116480 -37635919 

57 32-196 1-5078095 -37638446 

58 31-919 1-5040379 -37640972 

59 31-647 1-5003309 -37643499 

60 31-382 1-4966863 -37646026 

61 31-125 1-4931022 -37648553 

62 30-873 1-4895763 -37651079 

63 30-627 ■ 1-4861069 -37653606 

64 30-387 1-4826922 -37656133 

65 30-153 1-4793306 -37658660 

66 29-924 1-4760203 -37661186 

67 29-700 1-4727598 -37663713 

68 29-481 1-4695477 -37666240 

69 29-267 1-4663827 -37668767 

70 29-058 1-4632633 -37671293 

71 28-853 1-4601882 -37673820 

72 28-652 1-4571561 -37676347 

73 28-455 1-4541659 -37678874 

74 28-263 1-4512164 -37681400 

75 28-074 1-4483067 -37683927 

76 27-889 1-4454355 -37686454 

77 27-708 1-4426019 -37688981 

78 27-530 1-4398050 -37691507 

79 27-355 1-4370437 -37694034 

80 27-184 1-4343173 -37696561 

81 27-016 1-4316249 -37699088 

82 26-851 1-4289656 -37701614 

83 26-689 1-4263385 -37704141 

84 26-530 1-4237429 -37706668 

85 26-374 1-4211781 -37709195 

86 26-221 1-4186433 -37711721 

87 26-070 1-4161380 -37714248 

88 25-922 1-4136613 -37716775 

89 25-776 1-4112126 -37719302 

90 25-633 1-4087913 -37721828 

91 25-492 1-4063969 -37724355 

92 25-353 1-4040287 -37726882 

93 25-217 1-4016862 -37729409 

94 25-082 1-3993687 -37731935 

95 24-950 1-3970759 -37734462 

96 24-820 1-3948071 -37736989 

97 24-692 1-3925618 -37739516 

98 24-566 1-3903397 -37742042 

99 24-442 1-3881401 -37744569 

100 24-320 1-3859627 -37747096 










ron srEcivL ii.chnmions and values or W 


Siaeof 

Intlina 

tion 

D 1 over) 


2>'-Sl 140“9103 41873838 

2 1 414 14a 077^ 4187(5045 

A) 2.1 )U0>2S0S 41879453 
i'j'OOl |l J00o200 416822C0 
210JI 15007910 41885008 

2nW) inOllQ’O 4lftS7875 
21 (529 1 59 l4nO 11890683 

211HO 1 5S8810-1 41893100 

21 251 1 15«022n I 41890299 

21191 1 5S.50..70 41892105 


1 f21ST&l I 
1 1 ICU5107 1 
i I 5(VJ1GSU , 
1 5018., 15 
159 592 i 


46001221 76 

400(54310 77 

4G0G7398 78 

40070486 79 

40073574 80 

4G07CGG3 81 
46072751 82 

40082839 83 

40085927 &1 

40099016 8o 
46092104 80 

40095192 87 

4G098280 88 

40101 509 89 

46104457 00 

4G107545 91 

! 40110G54 92 

] 46113722 95 

40110810 91 

46119889 05 

4612297G 96 

40120065 07 

10129155 98 

4G1 52241 00 

4G145520 100 
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VALUES OF N, LOG N, AND D 



(1 over 


n = -012 

N 

log. N 

D 

26-990 

1-4312035 

•50164380 

26-730 

1-4269932 

•50167749 

26-477 

1-4228632 

•50171118 

26-231 

1-4188106 

•50174487 

25-992 

1-4148325 

•50177856 

25-759 

1-4109261 

-501812-25 

25-532 

1-4070889 

•50184594 

25-312 

1-4033187 

•50187963 

25-096 

1-3996130 

•50191332 

24-887 

1-3959697 

•50194701 

24-682 

1-3923867 

•50198070 

24-483 

1-3888621 

•50201439 

24-288 

1-3853941 

•50204808 

24-098 

1-3819808 

•50208177 

23-912 

1-3786204 

•50211546 

23-731 

1-3753114 

•50214915 

23-554 

1-3720522 

•50218284 

23-380 

1-3688414 

•50221653 

23-210 

1-3656778 

•50225022 

28-044 

1-3625596 

•50228391 

22-882 

1-3594859 

•50231760 

22-722 

1-3564552 

•50235129 

22-566 

1-3534663 

•50238498 

22-414 

1-3505181 

•50241867 

22-264 

1-3476097 

•50245236 

22-118 

1-3447399 

•50248605 

21-974 

1-3419076 

•50251974 

21-833 

1-3391120 

•50255343 

21-695 

1-3363521 

•50258712 

21-559 

1-3336269 

•50262081 

21-426 

1-3309358 

•50265450 

21-295 

1-3282777 

•50268819 

21-167 

1-3256519 

•50272188 

21-041 

1-3230576 

•50275557 

20-917 

1-3204941 

•50278926 

20-795 

1-3179607 

•50282295 

20-675 

1-3154566 

-50285664 

20-558 

1-3129812 

•50289033 

20-448 

1-3105338 

•50292402 

20-329 

1-3081138 

•50295771 

20-217 

1-3057207 

•50299140 

20-107 

1-3033539 

•50302509 

19-999 

1-3010127 

•50305878 

19-893 

1-2986965 

•50309247 

19-788 

1-2964050 

•50312616 

19-685 

1-2941375 

•50315985 

19-583 

1-2918935 

•50319354 

19-483 

1-2896728 

•50322723 

19-385 

1-2874745 

•50326092 

19-289 

1-2852984 

•50329461 


25-364 

25-120 

24-882 

24-651 

24-426 

24-207 

23-994 

23-787 

23-585 

23-388 

23-196 

23-008 

22-825 

22-647 

22-472 

22-302 

22-135 

21-972 

21-812 

21-656 

21-504 

21-854 

21-208 

21-064 

20-924 

20-786 

20-651 

20-518 

20-388 

20-261 

20-135 

20-013 

19-892 

19-774 

19-657 

19-543 

19-431 

19-320 

19-211 

19-105 

19-000 

18-896 

18-795 

18-695 

18-597 

18-500 
18-405 
18-311 
18-218 
18-127 1 


n = -013 


log. N 


1-4042205 

1-4000106 

1-3958810 

1-3918288 

1-3878511 

1-3839452 

1-3801084 

1-3763385 

1-3726333 

1-3689904 

1-3654079 

1-3618837 

1-3584160 

1-3550031 

1-3516431 

! 

1-3483345 

1-3450757 

1-3418653 

1-3387020 

1-3355844 

1-3325110 

1-3294807 

1-3264922 

1-3235444 

1-3206365 

1-3177670 

1-3149352 

1-3121400 

1-3093805 

1-3066557. 

1-3039649 

1-3013072 

1-2986819 

1-2960880 

1-2935-250 

1-2909919 

1-2884882 

1-2860132 

1-2835662 

1-2811467 

1-2787540 
1-2763875 
1-2740467 
1-2717309 ■ 
1-2694398 ' 

1-2671728 • 
1-2649292 - 
1-2627088 - 
1-2605109 - 
1-2583352 - 


D 

tio] 
(1 or 

•54344745 

51 

•54348395 

52 

•54352045 

53 

•54355694 

54 

•54359344 

55 

•54362994 

56 

■54366644 

57 

•54370293 

58 

•54373943 

59 

•54377593 

60 

•54381243 

61 

•54384892 

62 

•54388542 

63 

■54392192 

64 

•54395842 

65 

•54399491 

66 

•54403141 

67 

•54406791 

68 

■54410441 

69 

•54414090 

70 

•54417740 

71 

•54421890 

72 

•54425040 

73 

•54428690 

74 

■54432340 

75 

■54435989 

76 

■54439639 

77 

■54443288 

78 


-54446938 

•54450588 

•54454238 

•54457887 

•54461537 

•54465187 

•54468837 

•54472586 

•54476286 

•54479886 

•54488536 

•54487185 

•54490835 

•54494485 

•54498135 

•54501784 

•54505434 

•54509084 

•54512734 

•54516383 

•54520033 

•54523583 






rOR SPECIAL INCLINATIONS AND VALUES OE (n) 


11 


21 921 13408G94 ’>8101415 

21 745 1 3373410 ISIOSTIG 

21571 13338783 'i857227G 

21402 13 01637 38 >70207 

21 238 1 3271001 583801 17 

21 070 1 3237979 18 38406S 

20 919 1 3205 J90 58387998 

20 765 13173290 58591929 

20 614 13141007 18u9o819 

20 467 13110191 | 58399790 


71 

20 323 

13079765 i 

18603720 

72 

20 181 

1 3049405 1 

18607610 

73 

20 04d 

13019184 1 

580X1181 

74 

19 907 

1 2990110 

18011112 

76 

19 774 

1 29G103J 

58019142 

76 

19 &14 

1 2932344 

1SC28373 

77 

19 517 

1 2904029 

58027303 

78 

19 891 

1 2876081 

586312M 

79 

19 269 

1 2848490 

58631164 

80 

19 148 

1 2821247 

58649095 

81 

19 030 

1 2794343 

58643021 

82 

18 914 

1 2767770 

580409 >1 

83 

18 800 

1 2741520 

18610886 

84 

18 698 

1 2715581 

58614817 

83 

18 578 

1 2089909 

58658747 

86 

18 470 

1 2G64032 

58662678 

87 

18 364 

1 2639599 

586GGC0S 

88 

18 200 

1 2614853 

68C70o39 

89 

18 157 

1 2590387 

58674469 

90 

18 056 

1 2566195 

58678400 

91 

17 9o7 

1 2542272 

68682330 

92 

17 859 

1 2518611 

58686261 

93 

17 763 

1 249o207 

58690191 

94 

17 069 

1 2472053 

58694122 

95 

17 576 

1 2449146 

5869b0o2 

96 

17 484 

1 242G479 

58701983 

97 

17 394 

1 2404047 

58701913 

98 

17 306 

1 2381847 

18709814 

99 

17 218 

1 2359873 

08713774 

100 

17 132 

1 2338120 

68717701 


1 n = 016 

N 

log N 

D 

22 70J 

1 3572249 

62701471 

22 143 

1 3110158 

G2709C8G 

•22 3 10 

1 318S870 

62713898 

22 121 

13448J5G 

62718109 

21921 

1 3108187 

G2722320 

Ol 

131G9115 

C27261 51 

21 134 

1 3511175 

627 50713 

21 152 

1 5294484 

02734914 

21 171 

1 32174 59 

627 59101 

20 995 

1 '5221018 

02743370 

20 822 1 

1 3185200 

G2747188 

20 014 

1 55149906 

02711709 

20 481 

1 '5111297 

62710010 

20 324 

1 lO'^Oni 

027C0221 

>0 167 

1 5010)8.5 

6270143 5 

20 oir> 

1 '501310) 

62768041 

19 801 

1 2980925 

02772811 

19 719 

1291S829 

02777000 

19 170 

1 2917201 

02781278 

19 430 

1 2S8G031 

02785189 

19 299 

1 2815309 

C2789700 

19 101 

1 2821018 

02793911 

19041 

1 >791180 

62798123 

18 901 

1 27()>CC6 

02802551 

18 778 

1 273G10I 

02800145 

18 611 

1 2707007 

02810710 

18 534 

1 2079190 

02814908 

18 415 

12011012 

02819170 

18 298 

1 2024001 

02825590 

18184 

1 259G821 

02827001 

18 072 

1 2169921 

C2B 51818 

17 901 

1 2540316 

02836021 

17 8o3 

12117110 

028402)5 

17 747 

1 2491179 

62814440 

17 642 

1 21G155G 

02818018 

17 540 

1 2440233 

02812809 

17 439 

1 2411204 

02817080 

17 340 

1 23904C2 

G2S01291 

17 243 

1 2 560000 

G28G550 5 

) 17 147 

1 2311812 

02869714 

) 17 053 

1 2317893 

02873925 

16 900 

1 22942.50 

028781% 

16 869 

1 2270S.51 

028823-18 

16 779 

1 2247681 

62880-119 

1 16 091 

1 2224782 

C28'9a770 

1 16 604 

1 2202119 

C28919.il 

i 16 519 

1 2179691 

099193 

1 10 434 

1 2117491 


1 10351 

1 2 ir,-,ii 

Cif.-OT!-, 

> 16 270 

1’211,771 

6-291I-20 


12 


VALUES OF N, LOG N, AND D 


N 


20-774 

20-574 

20-378 

20-189 

20-005 


19-826 

19-652 

19-482 

19-817 

19-156 


18-998 

18-845 

18-695 

18-549 

18-406 


18-266 

18-130 

17-996 

17-866 

17-738 


17-613 

17-491 

17-371 

17-253 

17-138 


17-025 

16-915 

16-806 

16-700 

16-595 


16-493 

16-392 

16-294 

16-197 

16-101 


16-008 

16-916 

15-826 

15-737 

15-649 


n 


■017 


15-563 

15-479 

15-396 

15- 314 

16- 238 


15-154 

15-076 

14-999 

14-924 

14-849 


log, N 


1-3175088 

1-3183005 

1-3091724 

1-3051217 

1-3011455 


1-2972410 

1-2934058 

1-2896374 

1-2859336 

1-2822922 


1-2787111 

1-2751884 

1-2717222 

1-2683107 

1-2649523 


1-2616452 

1-2583879 

1-2551790 

1-2520173 

1-2489011 


1-2458292 

1-2428003 

1-2398133 

1-2368670 

1-2339605 


1-2310926 

1-2282622 

1-2254685 

1-2227105 

1-2199872 


1-2172979 

1-2146417 

1-2120179 

1-2094255 

1-2068639 


1-2043323 

1-2018301 

1-1993576 

1-1969111 

1-1944930 


1-1921019 

1-1897369 

1-1873975 

1-1850832 

1-1827936 


1-1805280 

1-1782859 

1-1760671 

1-1738707 

1-1716965 


D 


71066205 

71070978 

71075751 

71080523 

71085296 


71090069 

71094842 

71099614 

71104387 

71109160 


71113933 

71118705 

71123478 

71128251 

71133024 


71137796 

71142569 

71147342 

71152115 

71156887 


71161660 

71166433 

71171206 

71175978 

71180751 


71185524 

71190297 

71195069 

71199842 

71204615 


71209388 

71214160 

71218933 

71223706 

71228479 


71233251 

71238024 

71242797 

71247570 

71252342 


71257115 

71261888 

71266661 

71271433 

71276206 


71280979 

71285752 

71290524 

71295297 

71300070 


n = *020 

8ine< 

Inclin 

N 

log. N 

D 

tioii 
(1 OT€ 

18-586 

1-2680041 

•83607300 

51 

18-357 

1-2637967 

•83612915 

52 

18-183 

1-2596696 

•83618530 

53 

18-014 

1-2556199 

•83624145 

54 

17-850 

1-2516447 

•83629760 

55 

17-691 

1-2477412 

•83635375 

56 

17-535 

1-2439069 

•83640990 

57 

17-384 

1-2401396 

■83646605 

58 

17-236 

1-2364367 

•83652220 

59 

17-092 

1-2327964 

•83657835 

60 

16-952 

1-2292163 

•83663450 

61 

16-815 

1-2256946 

'83669065 

62 

16-681 

1-2222294 

•83674680 

63 

16-551 

1-2188189 

•83680295 

64 

16-423 

1-2154614 

-83685910 

65 

16-299 

1-2121553 

•83691525 

66 

16-177 

1-2088991 

•83697140 

67 

16-058 

1-2056911 

•83702755 

68 

15-942 

1-2025304 

•83708370 

69 

15-828 

1-1994151 

•83713985 

70 

15-716 

1-1963443 

•83719600 

71 

15-607 

1-1933164 

•83725215 

72 

15-500 

1-1903304 

•83730830 

73 

15-395 

1-1873851 

•83736445 

74 

15-293 

1-1844796 

•83742060 

75 

15-192 

1-1816126 

•83747675 

76 

15-093 

1-1787832 

•83753290 

77 

14-997 

1-1759905 

•83758905 

78 

14-902 

1-1732335 

•83764520 

79 

14-809 

1-1705112 

•83770135 

80 

14-717 

1-1678229 

•83775750 

81 

14-627 

1-1651677 

•83781365 

• 82 

14-539 

1-1625448 

•83786980 

83 

14-453 

1-1599534 

•83792595 

84 

14-368 

1-1573928 

•83798210 

85 

14-284 

1-1548622 

•83803825 

86 

14-202 

1-1523610 

•83809440 

87 

14-122 

1-1498885 

•83815055 

88 

14-043 

1-1474440 

•83820670 

89 

13-965 

1-1450269 

•83826285 

90 

13-888 

1-1426368 

•83831900 

91 

13-813 

1-1402728 

•83837515 

92 

13-738 

1-1379344 

•83843130 

93 

13-665 

1-1356211 

•83848745 

94 

13-594 

1-1833325 

•83854360 

95 

13-523 

1-1310679 

•83859975 

96 

13-453 

1-1288268 

■83865590 

97 

13-385 

1-1266089 

■88871205 

98 

13-317 

1-1244135 

■83876820 

99 

13-251 

1-1222403 

■83882435 

100 






rOR SPECIAL INCLINATIONS AND VVLUES OF (n) 
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lOlWOlO 
1 0151D14 52 

1015231G 5} 

101'33018 r>4 

1 04'5a720 55 

10154422 50 

10155121 57 

1 0155820 58 

1 0150528 59 

1 0457229 00 

10157931 01 

1 01580J3 02 

10159J35 03 

10100037 01 

1 0460739 65 

1 0401441 00 

1 0462148 07 

1 0402844 08 

1 040354 0 09 

1 04G4248 70 

1 0464950 71 

1 0105052 72 

1 0400354 78 

1 0467050 74 

1 0167758 76 

1 040&459 76 

1 0109161 77 

1 0469863 78 

10170505 79 

1 0171267 80 

1 0471969 81 

1 0172671 82 

1 0473373 83 

1 0174074 04 

1 0474776 85 

1 0475478 80 

1 0476160 87 

10476882 88 

X 0477584 89 

1 0478286 90 

1 04789S8 91 

1 0479689 92 

1 0480391 93 

1 0481093 94 

1 0481795 95 

1 048Z497 96 

1 0483199 97 

1 0183901 98 

1*0184603 99 

1 0485301 100 




14 


VALUES OP N, LOG N, AND D 


Sine of 
Inclina- 
tion 
(1 over) 

n =: *0275 

XL = -080 , 

Sine of 
Inclina- 

N 

log. N 

D 

N 

log. N 

D 

tion 
(1 over) 

51 

15'112 

1-1783096 

1 '1496004 

14-308 

1-1555857 


51 

52 

14-932 

1-1741043 

1-1496776 

14-170 

1-1518810 

1-2541937 

52 

53 

14.790 

1-1699794 

1-1497548 

14-036 

1-1472566 

1-2542780 

53 

54 

14-653 

1-1659318 

1-1498320 

13-906 

1-1432097 

1-2543622 

54 

55 

14-520 

1-1619587 

1-1499092 

13-780 

1-1892372 

1-2544464 

56 

56 

14-390 

1-1580574 

1-1499864 

13-656 

1-1353365 

Rh 

56 

57 

14-264 

1-1542252 

1-1500636 

13-536 

1-1315049 


57 

58 

14-140 

1-1504599 

1-1501408 

13-420 

1-1277402 

1-2546991 

58 

59 

14-020 

1-1467592 

1-1502180 

13-306 

1-1240401 

1-2547833 

' 59 

60 

13-903 

1-1431209 

1-1502952 

13-195 

1-1204024 

1-2548675 

60 

61 

13-789 

1-1395429 

1-1503724 

13-087 

1-1168251 

1-2549518 

61 

62 

13-678 

1-1360233 

1-1504496 

12-981 

1-1133061 


62 

63 

13-569 

1-13-25603 

1-1505-269 

12-878 

1-1098436 

1-2551202 

63 

64 

13-463 

1-1291519 

1-1506041 

12-777 

1-1064359 


64 

65 

13-360 

1-1257965 

1-1506813 

12-679 

1-1030811 

1-2552887 

65 

66 

13-258 

1-1224926 

1-1507585 

12-583 

1-0997778 

1-2553729 

66 

67 

13-160 

1-1192384 

1-1508357 

12-489 

1-0965242 

1-2554571 

67 

68 

13-063 

1-1160326 

1-1509129 

12-397 

1-0933190 

1-2555413 

68 

69 

12-968 

1-1128739 

1-1509901 

12-307 

1-0901609 

1-2556256 

69 

70 

12-875 

1-1097608 

1-1510673 

12-219 

1-0870484 

1-2557098 

70 

71 

12-785 

1-1066920 

1-1511445 

12-133 

1-0839802 


71 

72 

12-696 

1-1036662 

1-1512217 

12-049 

;i-0809550 

1-2558782 

72 

78 

12-609 

1-1006824 

1-1512989 

11-967 

1-0779717 


73 

74 

12-524 

1-0977392 

1-1513761 

11-886 

1-0750292 


74 

75 

12-440 

1-0948358 

1-1514533 

11-807 

1-0721264 


76 

76 

12-359 

1-0919710 

1-1515305 

11-729 

1-0692622 


76 

77 

12-279 

1-0891437 

1-1516077 

11-653 

1-0664355 

1-2562994 

77 

78 

12-200 

1-0863531 

1-1516849 

11-578 

1-0636455 

1-2568836 

78 

79 

12-123 

1-0835982 

1-1517622 

11-505 

1-0608913 

1-2564678 

79 

80 

12-047 

1-0808780 

1-1518394 

11-433 

1-0581717 

1-2565520 

80 

81 

11-973 

1-0781918 

1-1519166 

11-363 

1-0554861 

1-2566363 

81 

82 

11-900 

1-0755387 

1-1519938 

11-294 

1-0528336 

1-2567205 

82 

83 

11-828 

1-0729180 

1-1520710 

11-226 

1-0502134 

1-2568047 

83 

84 

11-758 

1-0703287 

1-1521482 

11-159 

1-0476247 


84 

85 

11-689 

1-0677702 

1-1522254 

11-094 

1-0450669 

1-2569732 

85 

86 

11-621 

1-0652417 

1-1523026 

11-029 

1-0425390 

1-2570574 

86 

87 

11-554 

1-0627426 

1-1523798 

10-966 

1-0400405 

1-2571416 

87 

88 

11-489 

1-0602722 

1-1524570 

10-904 

1-0375707 

1-2572258 

88 

89 

11-424 

1-0578298 

1-1525342 

10-843 

1-0351289 

1-2573101 

89 

90 

11-361 

1-0554148 

1-1526114 

10-782 

1-0327145 

1-2573943 

90 

91 

11-299 

1-0530267 

1-1526886 

10-723 

1-0303271 

1-2574785 

91 

92 

11-237 

1-0506648 

1-1527658 

10-665 

1-0279658 

1-2575627 

92 

93 

11-177 

1-0483286 

1-1528430 

10-608 

1-0256301 

1-2576470 

93 

94 

11-118 

1-0460174 

1-1529202 

10-552 

1-0233195 

1-2577312 

94 

95 

11-059 

1-0437309 

1-1529975 

10-496 

1-0210336 

1-2578154 

95 

96 

11-002 

1-0414684 

1-1530747 

10-442 

1-0187717 


96 ' 

97 

10-945 

1-0392294 

1-1531519 

10-388 

1-0165384 

1-2579839 | 

.97 

98 

10-890 

1-0370186 

1-1532291 

10-335 

1-0143182 


98 - 

99 

10-835 

1-0348203 

1-1533063 

10-283 

1-0121255 

He i & 

99 

100 

10-781 

1-0326493 

1-1533835 

10-232 

1-0099550 

1-2582865 j 

100 








rOE SPECIAL lECLINATIOl^S AED ‘VALLES OE (n) 
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Sine of 
Inclina 
tion 

E (1 01 er) 

2 090182') 51 

2 0903229 52 

2 0901G33 53 

2 090603G 51 

2 0907-140 55 

2 0908844 50 

2 0910248 67 

2 0911051 58 

2 0913055 59 

2 OOfllSO 60 

2 0915803 01 

2 0917266 62 

2 0918G70 63 

2 0920074 64 

2 0921478 65 

2 0922881 66 

2 0924285 07 

2 0925689 68 

2 0927093 69 

2 0928496 70 

2 0929900 71 

2 0931304 72 

2 0932708 73 

2 0984111 74 

2 0935016 75 



16 


YALUES OP E, LOO N, AND D 



24-200 

24-081 

23-964 

23-849 

23-735 

23-623 

23-513 

23-404 

23-^97 

23-191 

23-086 

22-983 

22-882 

22-781 

22-682 

22-585 

22-488 

22-393 

22-299 

22-206 

22-114 

22-024 

21-934 

21-846 

21-759 

21-672 

21-587 

21-503 

21-420 

21-337 

21-256 

21-176 

21-096 

21-017 

20-940 

20-863 

20-787 

20-712 

20-637 

20-564 

20-491 

20-419 

20-346 

20-277 

20-207 

20-138 

20-070 

20-002 

19-935 

19-869 


n = -009 

log. N 

1-3838071 

1-3816727 

1-3795592 

1-3774661 

1-3753932 

1-3733399 

1-3713059 

1-3692910 

1-3672947 

1-3653166 

1-3633564 

1-3614139 

1-3594887 

1-3575805 

1-3556890 

1-3538139 

1-3519550 

1-3501119 

1-3482845 

1-3464724 

1-3446754 

1-3428931 

1-3411255 

1-3393722 

1-3376331 

1-3359078 • 

1-8341962 

1-3324981 

1-3308132 

1-3291414 

1-3274824 

1-3258361 

1-3242024 

1-3225808 

1-3209713 

1-3193737 

1-3177879 

1-3162137 

1-3146508 

1-3130993 

1-3115587 

1-3100291 

1-3085103 

1-3070021 

1-3055043 

1-3040169 

1-3025396 

1-3010724 

1-2996151 

1-2981670 


XL = -010 


log. N 


I Sine of 
llnclina' 
tiou 
(1 over) 


-37749623 

-37752149 

-37754676 

-37757203 

-37759730 

-37762256 

-37764783 

-37767310 

-37769837 

-37772363 

-37774890 

-37777417 

-37779944 

-37782470 

-37784997 

-37787524 

-37790051 

•37792577 

•37795104 

•37797631 

•37800158 

•37802684 

•37805211 

•37807738 

•37810265 

•37812791 

•37815318 

•37817845 

•37820372 

•37822898 

•37825425 

•37827952 

•37830479 

•37833005 

•37835532 

•37838059 

•37840586 

•37843112 

•37845639 

•37848166 

•37850693 

•37853219 

•37855746 

•37858273 

•37860800 

•378G332G 

-37865853 

•37868380 

•37870907 

•37873433 


22-197 

22-088 

21-981 

21-875 

21-771 

21-668 

21-567 

21-467 

21-369 

21-272 

21-176 

21-082 

20-988 

20-896 

20-806 

20-716 

20-628 

20-540 

20-454 

20-369 

20-285 

20-202 

20-120 

20-039 

19-959 

19-880 

19-801 

19-724 

19-648 

19-572 

19-498 

19-424 

19-351 

19-279 

19-208 

19-137 

19-067 

18-998 

18-930 

18-863 

18-796 

18-730 

18-665 

18-600 

18-536 

18-472 

18-410 

18-348 

18-286 I 

18-2-25 I 


1-3462931 -41944025 101 
1-3441592 -41946833 102 
1-3420461 -41949640 103 
1-3399535 -41952448 104 
1-3378811 -41955255 105 


1-3358282 

1-3337947 

1-3317802 

1-3297844 

1-3278067 

1-3258470 

1-3239049 

1-3219802 

1-3200724 

1-3181814 

1-3163068 

1-3144484 

1-3126057 

1-3107787 

1-3089671 

1-3071705 

1-3053887 

1-3036214 

1-3018686 

1-3001300 

1-2984051 

1-2966940 

1-2949964 

1-2933120 

1-2916406 

1-2899821 

1-2883363 

1-2867029 

1-2850817 

1-2834727 

1-2818756 

1-2802903 

1-2787165 

1-2771541 

1-2756029 

1-2740628 
1-2725336 
1-2710153 • 
1-2695076 ■ 
1 -2080102 • 

1-2GG5233 • 
1-2650464 • 
1-2635797 • 
1-2621228 • 
1-2600758 • 


•41958063 
•41960870 
•41963678 
•41966485 
•41969293 

•41972100 
•41974908 
•41977715 
•41980523 
•41983330 

•41986138 116 
•41988945 117 
•41991753 118 

•41994560 119 
•41997368 120 

•42000175 
•42002983 
•42005790 
•42008598 
•42011405 

•42014213 126 

•42017020 127 
•42019828 128 

•42022635 129 

•42025443 130 

•42028250 131 

•42031058 182 
•42033865 133 
•42036673 134 

•42039480 135 

•42042288 136 
•42045095 137 

•42047903 138 

•42050710 189 

■42053518 140 

-420563-25 141 

•42059133 1-12 

•42061940 143 

•420G474S 144 

•42067555 145 

•42070363 14G 

•42073170 147 

•42075978 148 

•42078785 349 

•42081593 150 





lou srnci\L inclinations and 'naluls or («) 
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1202*187 Ifilcono 
1 2000071 i 41 . 172 .m 
1 2sso82a t tonoih" 
1 2‘)G77')15 ■lOnH'lTO 
1 281 SS 18 I lOlHICOn 


120'311'34 4C215C31 

12001027 40218722 

12G170JJ 4G221810 
1200021'* 40221809 

1 258Jo00 40227987 
1 250G92J 40131075 

12j7047 1 40214103 

1 2734142 46237272 

' 1 2517935 40240340 

12.701849 40213428 

12480082 40210 »1C 

1 2470033 46249CO.> 

I 2454300 4G172093 

12438080 462j7781 

1 2423172 4G2>8869 


17 837 1 

1 2.)! 5130 

17 701 

1 2491712 

17 0S7 

1 2170470 

17 01) 

1 2458542 

17 540 

I 24403'^0 

17 169 

1 242>>70 

17 )9S 

1 2104912 

17 )28 

1 2.587392 

17 278 

1 2570014 

17 190 

1 2372774 

17 12) 

1 2)57071 

17 0)0 

1 2 51W70 5 

10 990 

1 2 501807 ! 

10 925 

1 2280163 

10 800 

1 2208780 

16 790 

1 2272130 

10 733 

1 2257821 1 

1DC71 

1 2219008 

16 609 

1 2203720 

10 548 ! 

1 2187703 

16 488 

12171718 

16 429 

1 2155990 

16 370 

1 2140374 

IG 312 

1 2124872 

10 254 

1 2107479 

IG 190 

1 2094190 

16 140 

1 2079021 

16 084 

1 2063952 

16 029 

1 2018937 

15 974 

1 2034120 

15 920 

1 2019360 

15 866 

1 2004708 

15 813 

1 1990148 

15 700 

1 1975686 


Sine of 
fiiclim 
fion 
1 over 

70n2S.)0 101 

50330199 102 

50159'OS 101 
"0312937 101 

7QMC300 103 
70319077 100 

70173014 107 

7017011 1 lOS 
70170782 109 

"0 0.1171 110 

70100720 111 
701098S0 112 

50173278 lia 
7017Cf27 lit 
50170990 115 

70183307 no 
50180734 117 

"0190101 118 

70193172 119 

50390811 120 

00400210 121 
50J03779 122 

7040C948 123 
50110317 124 
50413080 125 
504170j5 IQG 
70420424 127 
70421793 128 
50427102 129 I 
50180o31 130 j 

50133900 131 ' 
50137209 132 
70440038 133 I 
50144007 184 
50147370 185 
50150745 136 

50474114 187 

50157483 133 
50400872 139 
50404221 140 

50407590 141 
504709o9 142 
50474328 143 
50477097 144 
50481000 145 
50484435 146 
50487804 147 

50491173 148 
60494542 149 

50497911 160 



18 


VALUES OP N, LOG N, AND D 



N log. N 



1 

04 


1 

05 

17-692 

1 

06 

17-609 

1 

07 

17 - 52 G 

108 

17-445 

109 

17-365 

110 

17-287 

111 

17-209 

112 

17-132 

118 

17-056 

114 

16-982 

115 

16-908 

116 

16-885 

117 

16-763 

118 

16-692 

119 

16-622 

120 1 

16-553 

121 1 

16-485 

122 1 

16-417 

123 

16-351 

124 

16-285 

125 

16-220 

126 

16-156 

127 

16-092 

128 

16-029 

129 

15-967 

130 

15-906 

131 

15-846 

132 

15-786 

133 

15-727 

134 

15-668 

136 

15-610 

136 

i 15-653 

137 

15-496 

138 

15-440 

139 

15-385 

140 

15-330 

141 

15-276 

142 

15-222 

143 

15-169 

144 

15-117 

145 

15-065 

146 

15-013 

147 

14-962 

148 

14-912 

149 

14-862 

150 

14-812 


I n 
S i 

S I 


$ ■* 

'b«|i 

mvm 


17-047 

16-964 

16-882 

16-801 

16-721 

16-642 

16-564 

16-488 

16-412 

16-338 

16-264 

16-192 

16-120 

16-049 

15-980 

15-911 

15-843 

15-776 

15-710 

15-645 

15-580 

15-516 

15-453 

15-391 

15-330 

15-269 

15-209 

15-150 

15-091 

15-033 

14-976 

14-919 

14-863 

14-808 

14-754 

14-699 

14-646 

14-598 

14-541 

14-489 

14-438 

14-387 

14-337 

14-287 

14-238 

14-189 

14-141 

14-094 

14-047 

14-000 


1-2316584 

1-2295261 

1-2274147 

1-2253238 

1-2232530 

1-2212018 
1-2191699 
1-2171570 
1-2151629 
1-2131869 j 

1-2112288 

1-2092884 

1-2073653 

1-2054592 

1-2035699 

1-2016969 

1-1998401 

1-1979991 

1-1961737 

1-1943637 

1-1925688 

1-1907886 

1-1890230 

1 - 187-2718 

1-1855349 


1-1838117 

1-1821022 

1-1804062 

1-1787234 

1-1770537 

1-1753969 

1-1737527 

1-1721210 

1-1705015 

1-1688941 

1-1672987 

1-1657150 

1-1641429 

1-1625821 

1-1610326 

1-1594941 

1-1579666 

1-1564499 

1-1549438 

1-1534481 

1-1519629 

1-1504877 

1-1490226 

1-1475674 

1-1461220 


-58721635 
•58725566 
•58729496 
•58733427 
•68737357 

•58741288 
•58745218 
•58749149 
•58758079 
•58757010 

• 5 S 760940 
•58764871 
•58768801 
•58772732 
•58776662 

•68780593 
•58784523 
•58788454 
I -58792384 
•58796315 120 

•58800246 121 
•58804176 122 
•58808106 123 

-58812037 124 

•58816967 125 


•58819898 
•58823828 127 
•58827769 128 

•58831689 129 

•58835620 130 

•58839550 131 

•58843480 132 
•58847411 188 

•58851342 134 

•58855272 135 

•58859203 136 

•68863133 137 

•58867064 138 

•58870994 139 

•58874925 140 

•58878855 141 

•68882786 142 

•58886716 143 

•58890647 144 

■58894577 145 

•58898508 146 

■58902438 147 

•68906869 148 

■58910299 149 

■58914230 160 









rOR SPECIAL INCLINATIONS AND VALUES OF (n) 


Sine of 
Iiidma 

n = 015 

n = 017 

Sine of 
nclma 
tion 

1 0 ^ cr) 

fion 

1 o\er) 

N 

log N 

D 

N 1 

log N 

D 

101 

16 189 

1 2092242 

62916038 

14 776 

1 1695440 

71304843 

101 

102 

16 110 

L 2070923 

62920249 

14 703 

1 1674128 

71309615 

102 

103 

16 032 

L 2049813 

62924460 

14 632 

1 lGo3025 

71314388 

103 

104 

15 955 

L 2028907 

62928671 

14 562 

1 1632126 

71319161 

104 

lOo 

15 879 

1 200S203 

62932883 

14 493 

1 1611429 

71323934 

105 

106 

15 804 

1 1987695 

62937094 

14 424 

1 1590928 

71328706 

106 

107 

15 730 

1 1967380 

62941305 

14 357 

1 1570620 

71333479 

107 

108 

15 658 

1 1947255 

62945516 

14 291 

1 1550502 

71338202 

108 

109 

15 586 

1 1927317 

62949728 

14 225 

1 1530571 

71343025 

109 

110 

15 515 

1 1907561 

G2953939 

14 161 

1 1510823 

71347797 

no 

111 

15 445 

1 1887984 

62958150 

14 007 

1 1491253 

71352570 

111 

112 

15 377 

1 1868584 

62962361 

14 034 

1 1471860 

71357343 

112 

US 

13 309 

i 1S49336 

62906573 

13 972 

2 1452640 

71382116 

213 

114 

15 242 

1 1830299 

62970784 

13 911 

1 1433591 

71366888 

114 

115 

15 175 

1 1811409 

62974995 

isasi 

1 1414707 

71871661 

115 

116 

15 no 

1 1792713 

62079206 

13 701 

1 1895988 

71376434 

116 

117 

15 046 

1 1774119 

62983418 

13 732 

1 18774J1 

71881207 

117 

118 

14 982 

1 1755718 

02987629 

13 674 

1 1859033 

71385979 

118 

119 

14 919 

1 1737403 

62991840 

13 617 

1 1340790 

71390752 

119 

120 

14 857 

1 1719867 

62996051 

13 o60 

1 1323701 

71395525 

120 

121 

14 796 

1 1701422 

63000203 

13 504 

1 1804762 

71400298 

121 

122 

14 735 

1 1083624 

63004474 

13 449 

1 1286972 

71405070 

122 

128 

14 676 

1 1665972 

63008685 

13 895 

1 1209827 

71409843 

128 

124 

14 617 

1 1648464 

63012896 

13 341 

1 1251826 

71414610 

124 

125 

14 558 

1 1031098 

63017108 

13 288 

1 1284467 

71419889 

125 

126 

14 501 

1 1618869 

63021319 

18 235 

1 1217246 

71424161 

126 

127 

14 444 

1 lo96778 

6302o530 

13 183 

1 1200162 

71428984 

127 

128 

14 887 

1 1579822 

63029741 

18 132 

1 1183213 

71438707 

128 

129 

14 332 

1 1502998 

680339oS 

13 081 

1 1166396 

71438480 

129 

130 

14 277 

1 1640305 

63038164 

13 031 

1 1149710 

71443252 

130 

131 

14 222 

1 1529740 

63042375 

12 961 

1 1133153 

71448025 

131 

182 

14 169 

1 1518802 

63046586 

12 932 

1 1116722 

71452798 

132 

133 

14 116 

1 1496989 

630o0798 

12 884 

1 1100416 

71457571 

133 

1J4 

14 063 

1 14607^ 

63055009 

12 636 

I 1084232 

71462343 

134 

185 

14 on 

1 1464727 

63059220 

12 789 

1 1068169 

71467116 

135 

186 

13 960 

1 1448776 

63063431 

12 742 

1 1052225 

71471889 

136 

137 

13 909 

1 1432943 

63067643 

12 695 

1 1036399 

71476662 

137 

138 

13 859 

1 1417226 

63071854 

12 649 

1 1020689 

71481484 

138 


13 809 

1 1401622 

63076065 

12 604 

1 1005092 

71486207 

139 

140 

13 760 

1 1386130 

63080276 

12 559 

1 0989608 

71490980 

140 

141 

13 711 

1 1370749 

63084488 

12 515 

1 0974234 



142 

18 663 

1 1355478 

63088699 

12 471 

1 0958970 

71500525 

142 


13 615 

1 1340315 

63092910 

12 427 

1 0943814 




13 568 

1 1325268 

63097121 

12 384 

1 0928764 

71510071 

144 

145 

13 522 

1 1310305 

63101333 

12 342 

1 0913818 

71514844 

145 

146 

13 476 

1 1295456 

63105544 

12 800 

1 0898976 

71519616 

146 



1 1280708 

63109755 

12 258 

1 0884235 





1 1265971 

63118966 

12 217 

1 0869595 

71529162 




1 1251513 

63118178 

12176 

1 0855054 





1 1237063 

63I22SS9 

12 186 

1 0840612 

71538707 

150 



20 


VALUES OF N, LOG K, AND D 


Sine of 
Iiicliiui- 
lion 
(1 over) 

n = -020 

n = -0225 

Sine of 
Inclina- 

N 

, -D 

! ^ 


N 

log. N 

D 

tion 
(1 over) 

101 

13-185 

1-1200888 

-83SS8050 

12-184 

1-0857886 

•94.974056 

101 

102 

13-121 

1-1179586 

-83893665 

12-124 

1-0836592 

•94380373 

102 

100 

13-057 

ii-nGR-m 

‘S389D280 

12-Oim 

: 1-0815507 

■94386690 

103 

101 

12-995 

1-1137604 

-S3904895 

12-008 

1-0794626 

•9439,9007 

104 

105 

12-933 

1-1116917 

•83910510 

11-951 

1-0773946 

•94399324 

105 

lOG 

12-872 

1-1096126 

•83916125 

11-895 

1-075.9462 

•94405641 

106 

107 

12-812 

1-1076128 

•83921740 

11-839 

1-0733172 

•944119,58 

107 

108 

12-753 

1-1056020 

•83927355 

11-784 

1-0713072 

•94418275 

108 

100 

12-694 

1-1036099 

•83932970 

11-730 

1-0693158 

■94424591 

109 

110 

12-637 

1-1016360 

•83938585 

11-677 

1-0673427 

•94430908 

110 

111 

12-580 

1-0996800 

' -8,3944200 

11-625 

1 1-0658674 

•94437225 

111 

112 

12-524 

1-0977417 

-88949815 

11-573 

; 1-0634499 

•94443542 

112 

1D3 

12-469 

1-0958207 

•8.3955430 

11-522 

1 1-0615296 

■94449859 

113 

114 

12-414 

1-0939167 

•83961045 

11-472 

1 1-0596264 

•94456176 

114 

115 

12-360 

1-0920294 

•83966600 

11-422 

1-0,577399 

•94462493 

115 

lie 

12-307 

1-0901585 

•83972275 

11-373 

1-0558697 

•94468810 

116 

117 

12-255 

1-0883038 

•83977890 

11-324 

1 1-0540158 

•94475126 

117 

118 

12-203 

1-0864G49 

-83983505 

11-276 

' 1-0521776 

•94481443 

118 

119 

12-152 

1-0846416 

•83989120 

11-229 

1-0508551 

•94487760 

119 

120 

12-101 

1-0828337 

•83994735 

11-183 

1-0485479 

•94494077 


121 

12-051 

1-0810409 

•84000350 

11-137 

1-0467559 

•94500,994 

121 

122 

12-002 

1-0792628 

•84005965 

11-091 

1-0449786 

■94506711 

122 

123 

11-954 

1-0774993 

•84011580 

11-046 

1-0432158 

•94513028 

123 

124 

11-906 

1-0757502 

•84017195 

11-002 

1-0414674 

■94519845 

124 

125 

11-858 

1-0740153 

-840-22810 

10-958 

1-0397833 

•9452,5661 

125 

126 

11-811 

1-0722942 

•84028425 

10-915 

1-0380130 

•94531978 

126 

127 

11-765 

1-0705868 

•84034040 

10-872 

1-036,9063 

•94538295 

127 

128 

11-719 

1-0688929 

•84039655 

10-830 

1-0.946131 

•94544612 

128 

129 

11-674 

1-0672122 

•84045270 

10-788 

1-0329332 

•94550929 

129 

130 

11-629 

1-0655446 

•S4050885 

10-747 

1-0312663 

•94557246 

130 

131 

11-585 

1-0638898 

•84056500 

10-706 

1-0296123 

•94563563 

131 

132 

11-541 

1-0622477 

•84062115 

10-665 

1-0279710 

■94569880 

132 

133 

11-498 

1-0606180 

•84067730 

10-625 

1-0263421 

•94576196 

133 

134 

11-455 

1-0590006 

•84073345 

10-586 

1-0247255 

•94582513 

134 

135 

11-413 

1-0573953 

•84078960 

10-547 

1-0231209 

•94588830 

185 

136 

11-371 

1-0558019 

•84084575 

10-508 

1-0215282 

•94595147 

136 

137 

11-330 

1-0542203 

•84090190 

10-470 

1-0199474 

•94601464 

187 

138 

11-289 

1-0526503 

■84095805 

10-432 

1-0183782 

•94607781 

138 

139 

11-248 

2-0510916 

■84101420 

10-395 

1-0168202 

•94614098 

139 

140 

11-208 

1-0495442 

•84107035 

10-358 

1-0152735 

•94620415 


141 

11-169 

1-0480078 

•84112650 

10-321 

1-0137379 

•94626731 

141 

142 

11-130 

1-0464824 

'84118265 

10-285 

1-0122132 

•94633048 

142 

143 

11-091 

1-0449678 

•84123880 

10-249 

1-0106994 

•94639365 

143 

144 

11-053 

1-0434638 

•84129495 

10-214 

1-0091961 

■94646682 

144 

145 

11-015 , 

1-0419702 1 

■84135110 

10-179 

1-0077033 

■94651999 

145 

146 

10-977 

1-0404870 

•84140725 

10-144 

1-0062209 

94658816 

146 

147 

10-940 

1-0390139 

•84146340 

10-110 

1-0047485 

94664633 

147 

148 

10-903 

1-0375509 

■84151955 

10-076 

1-0032862 

94670950 

148 

149 

10-867 

1-0360978 

•84157570 

10-042 

1-0018339 

94677266 

149 

150 

10-831 

1-0346544 

•84163185 

10-009 

1-0003913 

94683583 






rOK SPECUL INCLINATIONb VXD "S ^LUEb OE (n) 


n = 0250 j 

\ 

log N 

D 

11 88.J 

1 0)02539 

1 OiRGOOO 

11 327 

10i412o2 

1 ai8(>708 

11272 

1 0720174 

1 0187410 

11220 

10499 100 

1 Q188112 

11 105 

1 0478627 

1 {MH8S14 

11 114 

1 0473171 

1 0180716 

llOGl 

10437868 

1 OI902I8 

11010 

1 0417774 

1 0190919 

10 9j9 

1 0597B67 

1 0191621 

10 910 

1 037814 4 

1 019242 4 

10 861 

1 04 >8 >97 

1019102. 

10 812 

1 0449229 

1 019 4727 

10 705 

1 0420034 

1 0191429 

10 718 

1 0 401008 

1 01951 41 

10 671 

1 0282170 

1 019 >833 

10 62) 

1 0203470 

1019C7 41 

10 780 

10244924 

1 01972 40 

10 730 

102^0)18 

1 0197938 

10 491 

1 0208330 

1 0498040 

10 448 

1 019020O 

1 0499342 

10 405 

1 01723 >2 

10^)0044 

10 302 

1 01 >4580 

1 0^00740 

10 320 

1 01 46907 

1 (X>01448 

10 279 

10119483 

1 0502149 

10 288 

10102154 

10 >028.1 

10 199 

1 0034978 

1 05037o 4 

10178 

1 0067898 

1 O.K)4257 

10 118 

1 0050974 

1 0o049^7 

10 079 

10034181 

1 OjO .079 

10 040 

1 0017 >19 

1 0 >06361 

10 002 

1 0000980 

1 0507063 

9 965 

0 9984779 

1 0707764 

9 927 

0 9968298 

1 0o084C6 

9 890 

0 99 >2139 

1 0u091C8 

9 854 

0 9936100 

1 0a09870 

9 818 

0 9920180 

1 0510 72 

9 782 

0 9904379 

1 0711274 

9 747 

0 9888604 

1 0511970 

9 712 

0 9873121 

1 0ol2G78 

9 678 

0 98j7C61 

1 0513379 

9 644 

0 9842312 

1 0ol408l 

9 610 

0 9827073 

1 0514783 

9 576 

0 9811941 

10.15485 

9 543 

0 9796916 

1 0516187 

9 510 

09781994 

10516889 

9 478 

0 9767176 

1 0517691 

9 446 

0 97o2460 

1 0518293 

9 414 

0 9787845 

1 0ol8991 

9 383 

0 9723328 

1 0519696 

9 352 

0 9708909 

1 0520393 


nn-tB Sllieof 

n= 0275 

tion 

lo" N I) fl o\ei 

lOlWOOO 1 r34r07 101 
102Sm8 HW5379 102 

1 0202W(. llSlOlfil lOJ 
102U778 llWGO’l 10-1 
1 0^221112 1 15J7G9'> lOo 
10200C12 115381G7 lOG 
101b01G5 ll')J92a9 107 

1 01G0278 1 1540011 103 

10U0378 11040781 109 

10120CC0 11741055 110 

1 0101121 1 1542728 111 

1 0081759 1 1743100 112 

1 OOG2771 1 154J872 IIJ 
1 0043752 1 1544644 114 

1 0024700 1 174741G 115 

1000G012 1 1540J88 116 

0 9387486 1 1740960 117 
0 9960118 1 1517712 118 

0 99 >0900 1 1548 >04 110 

0 0932848 1 1549270 120 

0 0914941 1 1550048 121 

'0 9897181 1 1570820 122 

10 0879 07 1 1571592 123 
0 0862097 1 1552001 124 
10 984 4760 1 1553130 125 



22 


VALUES OE N, LOG N, AND D 


Sine of 
Inclina- 
tion 
1 overl 



10-181 

10-132 

10-083 

10-034 

9-987 

9-940 

9-893 

9-848 

9-803 

9-758 

9-715 

9-671 

9-629 

9-587 

9-545 

9-504 

9-464 

9-424 

9-384 

9-346 

9-807 

9-269 

9-232 

9-195 

9-158 

9-122 

9-086 

9-051 

9-016 

8-981 

8-947 

8-914 

8-880 

8-847 

8-815 

8-783 

8-751 

8-719 

8-688 

8-657 

8-626 

8-596 

8-566 

8-537 

8-508 

8-479 

8-450 

8-422 

8-394 

8-366 


log. N 


1-0078063 

1-0056788 

1-0035722 

1-0014860 

0-9994200 

0-9973736 

0-9953465 

0-9933385 

0-9913491 

0-9893779 

0-9874246 

0-9854890 

0-9835707 

0-9816694 

0-9797848 

0-9779166 

0-9760647 

0 - 9742-285 

0-9744079 

0-9706027 

0-9688126 

0-9670372 

0-9652765 

0-9635301 

0-9617979 

0-9600794 ' 

0-9588748 

0-9566836 

0-9550056 

0-9533407 

0-9516886 

0-9500492 

0-9484223 

0-9468076 

0-9452050 

0-9436143 

0-9420354 

0-9404681 

0-9389121 

0-9373674 

0-9358337 

0-9343110 

0-9327991 

0-9312978 

0-9298070 

0 - 92 S 3265 

0-9268561 

0-9253958 

0-9239453 

0-9225047 


1-2583208 

1-2584050 

1-2584892 

1-2585734 

1-2586577 

1-2587419 

1-2588261 

1-2589103 

1-2589946 

1-2590788 

1-2591630 

1-2592472 

1-2593315 

1-2594157 

1-2594999 

1-2595841 

1-2596684 

1-2597526 

1-2598368 

1-2599210 

1-2600053 

1-2600895 

1-2601737 

1-2602579 

1-2603422 

1-2604264 

1-2605106 

1-2605948 

1-2606791 

1-2607633 

1-2608476 

1-2609317 

1-2610159 

1-2611002 

1-2611844 

1-2612686 

1-2613629 

1-2614371 

1-2615213 

1-2616055 

1-2616898 
1-2617740 
1-2618582 
i 1-2619424 
1-2620267 

1 - 26-21109 

1-2621951 

1-2622793 

1-2023636 

1-2624478 


9-323 

9-278 

9-233 

9-189 

9-145 

9-102 

9-060 

9-018 

8-977 

8-936 

8-896 

8-856 

8-817 

8-779 

8-741 

8-703 

8-666 

8-630 

8-594 

8-558 

8-523 

8-488 

8-454 

8-420 

8-387 


8-194 

8-163 

8-132 

8-102 

8-072 


7-900 

7-873 

7-845 

7-818 

7-791 


n = -036 

log. N 

0-9695611 

0-9674347 

0-9653292 

0-9632441 

0-9611792 

0-9591339 

0-9571079 

0-9551009 

0-9531126 

0-9511425 

0-9491904 

0-9472559 

0-9453387 

0-9434385 

0-9415550 

0-9396879 

0-9378370 

0-9360019 

0-9341824 

0-9323783 

0-9305893 

0-9288150 

0-9270558 

0-9258101 

0-9235790 

0-9218617 

0-9201581 

0-9184680 

0-9167911 

0-9151273 

0-9134763 

0-9118380 

0-9102122 

0-9085986 

0-9069971 

0-9054075 
0-9038297 j 
0-9022635 ] 
0-9007086 ] 
0-8991650 J 

0-8976324 f 
0-8961108 1 
0-8946000 a 
0-8930998 1 
0-8916100 1 


. 1-4680409 
^ 1-4681391 
! 1-4682374 
. 1-4683357 
1 1-4684339 

I 1-4685322 
' 1-4686305 
' 1-4687287 
1-4688270 
1-4689252 

1-4690235 

1-4691218 

1-4692200 

1-4693183 

1-4694166 

1-4695148 

1-4696131 

1-4697113 

1-4698096 

1-4699079 

1-4700061 

1-4701044 

1-4702027 

1-4703009 

1-4703992 

1-4704974 

1-4705957 

1-4706940 

1-4707922 

1-4708905 

1-4709888 

1-4710870 

1-4711853 

1-4712835 

1-4713818 

1-4714801 

1-4715783 

1-4716766 

1-4717749 

1-4718731 

1-4719714 

1'4720696 

1 - 47 - 21679 ' 

1-4722662 

1-4723644 



0-8901306 

0-8886613 

0-8872021 

0-8857528 

0-8843133 


1 - 47246-27 

1-4725610 

1-4726592 

1-4727575 

1-4728557 





rOR SPECIAL INCLINATIONS AND VALUES OF (n) 


23 


3ine of 
.nclma 

n = 050 

dmeof 

iBcltna 

n = 009 

tion 




tioa 




1 OTer) 

N 

log N 

D 

1 over) 

N 

log N 

D 

101 

7 778 

0 8908823 

2 0972013 

151 

19 803 

1 2967299 

37875960 

102 

7 740 

0 8887^85 

2 0973416 

152 

19 738 

1 2958018 

37878487 

103 

7 703 

0 8866556 

2 0974820 

153 

19 674 

1 2938829 

37881014 

104 

7 666 

0 6845731 

2 0976224 

154 

19 610 

1 2924732 

37883540 

105 

7 630 

0 8825108 

2 0977628 

155 

19 547 

1 2910727 

37886067 

106 

7 594 

0 8804681 

2 0979031 

166 

19 464 

1 2896813 

37888594 

107 

7 559 

0 8784447 

2 0980435 

157 

10 422 

1 2882988 

37891121 

108 

7 524 

0 8764403 

2 09S1839 

168 

19 361 

1 2869251 

37893647 

109 

7 490 

0 8744546 

2 0983243 

159 

19 300 

1 2855601 

37896174 

110 

7 456 

0 8724871 

2 0984646 

ICO 

19 240 

1 2842037 

37898701 

111 

7 422 

0 8705375 

2 0986050 

161 

19 180 

1 2828557 

37901228 

112 

7 389 

0 868605G 

2 0987454 

162 

19 121 

1 2815161 

37903754 

113 

7 357 

0 8666910 

2 0988858 

163 

19 063 

1 2801848 

37906281 

114 

7 325 

0 8647933 

2 0990261 

164 

19 005 

1 2788616 

37908808 

115 

7 293 

0 8629124 

2 09916C5 

165 

18 947 

1 2775466 

37911335 

116 

7 262 

0 8610479 

2 0993069 

166 

18 890 

1 2762395 

37913861 

117 

7 231 

0 8591996 

2 0994473 

167 

16 834 

1 2749408 

37916388 

118 

7 201 

0 8573671 

2 0995876 

168 

18 778 

1 2786489 

37918916 

119 

7 171 

0 8555502 

2 0997280 

169 

18 723 

1 2723652 

S7921442 

120 

7 141 

0 8087487 

2 0998684 

170 

18 668 

1 2710891 

87923968 

121 

7 112 

0 8519623 

2 1000088 

ni 

18 618 

1 2698200 

87926495 

122 

7 088 

0 8501906 

2 1001491 

172 

18 559 

1 268o594 

87929022 

128 

7 054 

0 8484334 

2 1002895 

173 

18 506 

1 2678056 

87031549 

124 

7 026 

0 8466907 

2 1004299 

174 

16 458 

1 2660o90 

87934076 

125 

6 998 

0 8449622 

2 1005703 

175 

18 400 

1 2648196 

87036602 

126 

6 970 

0 8432475 

2 1007106 

176 

16 348 

1 2635873 

879S9129 

127 

6 943 

0 8415465 

2 1008510 

177 

18 296 

1 2623G20 

37941656 

128 

6 916 

0 830So89 

2 1009914 

178 

18 245 

1 2611436 

87944182 

129 

6 890 

0 8381S46 

2 1011318 

179 

18 194 

1 2599322 

87946709 

130 

6 863 

0 8305234 

2 1012721 

180 

18144 

1 2587275 

87949236 

131 

6 837 

0 8348760 

2 1014125 

181 

18 094 

1 2575295 

87951763 

132 

6 811 

0 8332093 

2 1016529 

182 

18 044 

1 2563381 

37954289 

133 

6 786 

0 8316160 

2 1010933 

183 

17 995 

1 2551532 

37956816 

134 

6 761 

0 83000O0 

2 1018336 

184 

17 946 

1 2539748 

379^9343 

185 

6 736 

0 8284061 

2 1019740 

185 

17 898 

1 2528028 

37961870 

186 

6 711 

0 8268191 

2 1021144 

186 

17 850 

1 2ol6372 

37964396 

187 

6 687 

0 82o2489 

2 1022648 

187 

17 802 

1 2504779 

37966923 

138 

6 663 

0 82)6803 

2 1023951 

188 

17 755 

1 2493248 

87969460 

139 

6 639 

0 8221280 

2 1025355 

189 

17 708 

1 2481778 

37971977 

140 

0 616 

0 6205869 

2 102G759 

190 

17 662 

1 2470369 

37974503 

141 

6 593 

0 8190569 

2 1028163 

191 

17 616 

1 2459021 

37977030 

142 

6 570 

0 8175 )79 

2 1029566 

192 

17 570 

1 2447731 

37979.>57 

143 

0 547 

0 81C0296 

2 1030970 

193 

17 525 

1 2436500 

37982084 

144 

6 524 

0 8145)20 

2 1032374 

194 

17 480 

1 2425328 

37984610 

145 

0 502 

0 813Q448 

2 1033778 

19o 

17 435 

1 2414214 

87987137 

146 

6 480 

0 8115680 

2 1035181 

196 

17 391 

1 2403157 

37989664 

147 

6 458 

0 810101 ) 

210J(»585 

197 

17 347 

1 2392157 

37992191 

148 

6 436 

0 8086416 

2 1037989 

193 

17 303 

1 2381212 

37994717 

149 

6 415 

0 8071979 

2 1039393 

199 

17 260 

1 2370323 

37997244 

150 

6 394 

0 8057609 

2 1040796 

200 

17 217 

1 2359488 

87999771 
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•4214.8973 

17.7 
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17G 
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177 

10-781 
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170 

10-090 
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10-014 
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•4210.7818 
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'1-2200510 
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10-40.-3 
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18.7 

10-418 
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18G 
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1-2141017 

' *42182003 

187 

10-331 

1-2130028 

*4-218.7470 

18S 

16-287 

1-2118:, 02 

1 -42188278 

189 

10-244 

1-2107030 

•421910.8,7 

100 

10-202 

1-209.7032 

•12193893 

191 

10-100 

1-2084289 

•42190700 

192 

10-118 

1-2073003 

■42199508 

193 

16-076 

1-2001777 

■42202315 

194 

16-035 

1-20,30009 

•4220.7123 

195 

15-994 

1-2039500 

•42207930 

196 

15-953 

1-2028448 

•42210738 

197 

15-913 

1-2017451 

■42213545 

198 

15-873 

1-2006,711 

•42216353 

199 

15-833 

1-1995627 

•42219160 

200 

15-794 

1-1984796 

•42221968 
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1 •4030,82,81 

1.70 

10-,702 

11-2175317 
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i'4().314l58 

15,8 

1 0-39.8 

11 -21479 18 

! *40317.740 

159 

10*317 

J-21.3i.393 

1 *463-20634 

100 

10-296 

1-21 •20021 

1 -40323723 

101 

16-216 

1 •210753} 

, -40:520,811 

102 

16-196 

J-209}‘2.30 

' -40:529999 

103 

16-147 

1 -'208 100.8 

•40:]:520 87 

104 

10-099 

1-2067807 

■■16336076 

10.7 

10-0.70 

1-20.71.80.7 

-■16330161 

166 

10-002 

1-2011822 

•40312-2.72 

107 

M-9.7.7 

j 1-202.8917 

; -4031.7:1 40 

108 

1.7-908 

1 -'2016089 

•46:548129 

109 

15-.80I 

1-200.33.36 

1 -40.3,51.717 


1.7 -.8 1 5 

1-1090650 

1 ■40:5.7400,7 

171 

1.7-709 

1-1078057 

1 -46.3,77093 

17-2 

I.7-7-24 

1-1065528 

•46300782 

178 

16-679 

1-1053071 

■■16363870 

174 

1.7-634 

1-1010686 

•46:5669,78 

175 

15-.790 

1-10-2837-2 

■46370010 

170 

16-.746 

1-1910128 

•46:5731155 

177 

15 -.702 

1-190.3953 

■40370223 

178 

1.7*459 

1-1801847 

•46379.311 

179 

15*416 

1-1879809 

■4038-2390 

180 

I. 7 -.374 

1-1,807.838 

•403S548S 

181 

15*332 

1-18.75933 

'46388,776 

182 

1.7-290 

1-1814093 

•40391664 

183 

15-249 

1-1832318 

•40304752 

184 

15-208 

1-1820009 

•46397841 

185 

1.7*167 

1*1808961 

•46400929 

186 

15-127 

1-1797376 

•46404017 

187 

15-086 

1-1785853 

-46407105 

188 

15-017 

1-1774392 

•46410194 

189 

15-007 

1-1762992 

•46413282 

190 

14-968 

1-1751653 

•46416370 

191 

14-929 

1*1740372 

■46419458 

192 

14-891 

1-1729150 

•46422547 

193 

14-853 

1-1717987 

•46425635 

194 

14*815 

1-1706882 

•46428723 

195 

14-777 

1*1695834 

•46431811 

196 

14-740 

1-1684842 

■46434900 

197 

14-703 

1*1673906 

•46437988 

198 

14-666 

1*1663026 

•46441076 

199 

14-629 

1*1652-200 

•46444164 

200 





FOR SPECIAL INCLINATIONS AND VALUES OF (n) 
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n = 012 

N 

log N 

D 

15 708 

1 1961321 

50501280 

15 657 

1 1947051 

50504649 

15 606 

1 1932875 

50508018 

15 555 

1 1918791 

50511S87 

15-505 

1 1904800 

50514756 

15 456 

1 1890899 

50518125 

15 407 

1 1877087 

50521494 

15 358 

1 1863364 

50524863 

15 310 

1 1849727 

50528232 

15 262 

1 1836176 

50531001 

15 215 

1 1822709 

50j35970 

15 1£8 

1 1809326 

50538339 

15 122 

1 1796026 

50541709 

15 076 

1 1782803 

50o45077 

15 030 

1 1769672 

50548446 

14 985 

1 1756614 

50551815 

14 940 

1 1748635 

50555184 

14 896 

1 1730784 

50o58o53 

14 852 

1 1717910 

50562922 

14 809 

1 1705162 

50565291 

14 760 

1 1692489 

50568660 

14 723 

1 1679891 

50572029 

14 680 

1 1667860 

50575398 

14 688 

1 1654913 

50578767 

14 597 

1 1642532 

o0o82136 

14 545 

1 1030222 

50oS5505 

14 514 

1 1617983 

50588874 

14 474 

1 I 6 O 08 I 2 

50^92243 

14 434 

1 1593710 

50)95612 

14 394 

1 1581676 

^0o98981 

14 354 

1 15G9709 

50602350 

14 316 

1 1557809 

50605719 

14 276 

1 1545973 

50609088 

14 237 

1 1534202 

50612457 

14 199 

1 1522495 

5061d826 

14 161 

1 15108j2 

50019197 

14 123 

1 1499272 

50622^64 

14 086 

1 1487754 

^0625933 

14 049 

1 1470297 

50629302 

14 012 

1 1464901 

50632671 

IS 975 

1 1453566 

50636640 

13 939 

1 1442289 

50639409 

13 903 

1 1431071 

50642778 

13 867 

1 1419912 

50640147 

13 832 

1 1408812 

50649516 

IS 797 

1 139776S 

506528S5 

13 762 

1 1386780 

50650274 

IS 727 

1 1375848 

50w59G23 

13 693 

1 1364972 

506G2992 

13 6.>9 

1 1354151 

50600361 


n = 013 

N 

log N 

D 

14 7G4 

1 1691897 

54709720 

14 715 

1 1677631 

54713370 

14 667 

1 1663459 

54717020 

14 620 

1 1649379 

54720670 

14 573 

1 1635391 

54724320 

14 526 

1 1621494 

54727969 

14 480 

1 1607687 

54731619 

14 434 

1 159S967 

54735268 

14 389 

1 1580334 

54738918 

14 344 

1 1566787 

54742568 

14 300 

1 1553324 

54746218 

14 256 

1 1539946 

54749867 

14 212 

1 1526650 

54753517 

14 169 

1 1513436 

54757167 

14 126 

1 1500303 

54760817 

14 034 

1 1487249 

54764466 

14 042 

1 1474275 

5476S116 

14 000 

1 1401378 

54771766 

18 959 

1 1448058 

54775416 

13 918 

1 1435813 

54779085 

13 878 

1 1423144 

54782715 

18 838 

1 1410550 

54786365 

13 798 

1 139S030 

54790015 

18 758 

1 1885581 

5479S664 

18 719 

1 1878204 

54797314 

13 680 

1 1300898 

54800364 

13 642 

1 1348668 

54804614 

13 604 

1 1336496 

^808263 

13 566 

1 1324398 

54811913 

13 528 

1 1312368 

64815503 

13 491 

1 1300405 

54819213 

13 454 

1 1288508 

54822862 

13 417 

1 1276677 

54826512 

13 381 

1 1264910 

548S0162 

13 345 

1 12o3207 

548S3812 

13 309 

1 1241568 

54837461 

13 274 

1 1229992 

54841111 

13 239 

1 1218479 

54844761 

13 264 

1 1207020 

54848411 

13 1G9 

1 1195C34 

54852060 

13 135 

1*1184303 

54855710 

13 101 

1 1173030 

548)9360 

13067 

1 1161816 

5488S010 

13 034 

1 1150661 

54S05659 

13 000 

1 1139564 

54870309 

12 967 

1 1128525 

54873959 

12-935 

1 1117541 

54877630 

12 902 

1 1100613 

548312.58 

12 870 

1 1095741 

54884903 

12 838 

1 10S49-2.S 

54888558 
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VALUES OP N, LOO N, AND D 



n = -050 


7-636 

7-611 

7-587 

7-562 

7-538 

7-514 

7-490 

7-467 

7-444 

7-421 

7-398 

7-375 

7-352 

7-330 

7-308 

7-286 

7-265 

7-243 

7-222 

7-201 

7-180 

7-159 

7-139 

7-119 

7-098 

7-078 

7-059 

7-039 

7-020 

7-000 

6-981 

6-962 

6-943 

6-925 

6-906 

6-888 

6-869 

6-851 

6-833 

6-816 

6-798 

6-780 

6-763 

6-746 

6-729 

6-712 

6-695 

6-678 

6-661 

6-645 


6-373 

6-352 

6-332 

6-311 

6-291 

6-271 

6-251 

6-232 

6-212 

6-193 

6-174 

6-155 

6-136 

6-118 

6-100 

6-081 

6-063 

6-046 

6-028 

6-010 

5-993 

5-976 

5-959 

5-942 

5-925 

5-908 

5-892 

5-875 

5-859 

5-843 


5-796 

5-780 

5-765 

5-749 

5-734 

5-719 

5-704 


log. N 

0-8043337 

0-8029160 

0-8015076 

0-8001085 

0-7987186 

0-7973378 

0-7959658 

0-7946027 

0-7932483 

0-7919024 

0-7905650 

0-7892360 

0-7879152 

0-7866026 

0-7852982 

0-7840017 

0-7827131 

0-7814322 

0-7801591 

0-7788934 

0-7776354 

0-7763848 

0-7751416 

0-7739056 

0-7726767 


Sine of 
Inclina- 
tion 
(1 over' 


2-1042200 

2-1043604 

2-1045008 

2-1046411 

2-1047815 

2-1049219 

2-1050623 

2-1052026 

2-1053430 

2-1054834 

2-1056288 

2-1057641 

2-1059045 

2-1060449 

2-1061853 

2-1063256 

2-1064660 

2-1066064 

2-1067468 

2-1068871 

2-1070275 

2-1071679 

2-1073083 

2-1074486 

2-1075890 


5-603 

5-589 

5-575 

5-561 

5-547 


0-7714550 

0-7702402 

0-7690324 

0-7678315 

0-7666373 

0-7654499 

0-7642690 

0-7630947 

0-7619268 

0-7607653 

0-7596103 

0-7584615 

0-7573190 

0-7561826 

0-7550522 

0-7539280 

0-7528095 

0-7516980 

0-7505903 

0-7494895 

0-7483943 

0-7473047 

0-7462208 

0-7451424 

0-7440695 


I 2-1077294 
2-1078698 
2-1080101 
2-1081505 
2-1082909 

2-1084313 

2-1085716 

2-1087120 

2-1088524 

2-1089928 

2-1091331 

2-1092735 

2-1094139 

2-1095543 

2-1096946 

2-1098350 

2-1099754 

2-1101158 

2-1102561 

2-1103965 

2-1105869 

2-1106773 

2-1108170 

2-1109580 

2-1110984 




rOB SPECIAL INCLINATIONS AND VALUES OP (n) 
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Sme of 

n = 009 j 

11= 010 

Sine of 
ndma 
tioa 

1 over) 

tioa 

1 over) 

N 

log K 

D 

N 

log N 1 

D 

205 

210 

215 

220 

225 

230 

235 

240 

245 

250 

255 

260 

265 

270 

276 

280 

285 

200 

205 

300 

805 

310 

015 

820 

825 

880 

885 

840 

845 

350 

355 

000 

36o 

870 

375 

880 

385 

890 

895 

400 

405 

41C 

4U 

42C 

42 

43 

43 

44 

44 

45 

17 006 

10 804 

16 60b 

16 419 

16 237 

16 060 

16 889 

15 724 

16 563 

15 408 

16 257 

IS 110 

14 968 

14 830 

14 695 

14 564 

14 437 

14 312 

14 19] 

14 074 

18 959 

13 846 

13 737 

13 630 

13 525 

15 423 

19 323 

18 226 
13 130 
13 037 

12 946 
12 856 
12 769 
12 683 
12 599 

12 51G 
12 435 
12 356 
12 278 
12 202 

12127 
12 054 
11 982 
11 911 
11841 

5 11 773 

11 706 

5 11 WO 

5 11 575 

0 11511 

2306119 

2254042 

2203197 

L 2153526 
2104977 

1 2057501 

1 2011051 

1 1905585 

1 1921060 

1 1877440 

1 1834690 

1 1792775 

1 1751662 

1 17X1323 

1 1671728 1 
1 1632852 

1 1594668 

1 1557152 

1 1620282 

1 1484086 

1 1448393 

I I4I3J33 

1 1378339 

1 1344893 

1 1311473 

1 1278578 

1 1246169 

1 1214249 

1 1182798 

1 1151803 

1 1121251 

1 1091129 
1 1061427 
1 1032133 
1 1003236 

1 0974725 
1 0946589 
1 0918819 
1 0891407 
1 08G4342 

1 0837616 
1 0811222 
1078ol51 
1 0759395 
1 0733946 

1 0708798 
1 0683943 
1 0659376 
1 0635089 
1 0611076 

38012405 

380250,18 

38037672 

3805030G 

38062940 

38075573 

380S8207 

38100341 

38113475 

38126108 

38138742 

38151376 

38164010 

88176643 

38189277 

38201911 

38214545 

88227178 

38239812 

38252446 

38265080 

38277718 

38290347 

38302981 

38315615 

38328248 

88840882 

38353516 

38366160 

38378783 

88391417 

38404051 

38416685 

38429318 

38141952 

38454586 

38467220 

38479853 

38492487 

38505121 

38517755 

38530388 

S8o43022 

88555656 

38568290 

38580923 

38593557 

38606191 

38618825 

38631458 

15 601 

16 415 

15 236 

15 062 

14 895 

14 733 

14 576 
U425 

14 278 
14135 

13 997 

18 862 

13 732 

13 605 

13 481 

13 361 

13 245 

13 181 

13 020 

12 912 

12 806 

12 703 

12 603 

12 505 
12 409 

12 815 
12 224 
12 134 
12 047 
11 961 

11878 
11795 
11 715 
11 G36 
11559 

11484 
U 410 
XI 337 
U266 
11196 

11127 
11 060 
10994 
10929 
10 865 

10 803 
10741 
10 680 
10621 
10562 

1 1931450 

1 1879396 

1 1828573 

1 1778924 

1 1730398 

1 1682944 

1 1636517 

1 1591073 

1 1546571 

1 1502974 

1 1460247 

1 1418354 

1 1377263 

1 1336946 

1 1297374 

1 1258521 

1 12203G0 

1 1182876 

1 114C019 

1 1109796 

1 1074175 

1 10391S7 

1 100466G 

1 0970742 

1 0937847 

1 0904467 

1 0872085 

1 0840187 

1 0808759 

1 0777787 

1 0747257 

1 0717159 
1 0G87479 

1 0658207 

1 0629333 

1 0600844 
1 0572730 
1 0544983 
1 0517593 
1 0490550 

1 0463848 
1 04J7476 
1'04H427 
1 0385693 
1 0360266 

1 0335141 
1 0310310 
1 0285765 
1 0261500 
1 0237509 

42236005 

42250048 

42264030 

42278118 

4229215S 

42306193 

42320230 

42334208 

42348305 

42362343 

42376380 

42390418 

42404455 

42418493 

42432j30 

42446568 

42460603 

42474643 

42488680 

42502718 

42516765 

42530793 

42544880 

42558868 

42572905 

42586943 

42600980 

42315018 

42629055 

42643093 

426o7130 

42671168 

42685205 

42699243 

42713280 

42727318 

42741355 

42755393 

42769430 

4278346S 

42797505 

42811543 

42825580 

42S39618 

42853655 

42867693 

42881730 

42895768 

42909605 

42923843 

205 

210 

215 

220 

225 

230 

235 

240 

245 

250 

255 

260 

265 

270 

275 

280 

285 

290 

295 

800 

805 

310 

815 

820 

825 

880 

885 

340 

845 

350 

355 

360 

365 

370 

375 

380 

385 

390 

395 

400 

405 

410 

415 

420 

425 

430 

435 

440 

445 

450 


H2 


VALUES OF X, LUO X. AXl) ]) 


Still' (if 
iiifliim. 
tidii 

0 (ivcr', 


n = -Oil 


X 

I lod. N 


•20.'. 

14-I5] 

i 1-1598870 

1-40159000 

210 

M-270 

; 1-1510810 

! -40 17.50 17 

215 

M-IJO 

' M4900I2 

[ -40 190 1.88 

220 

10-952 

M 110115 

I -40505929 

22'> 

10-797 

; l-i:i979]l 

; -40521.-17J 

2.')0 

10-GI7 

M050I79 

i -40530812 

2:i.'. 

10-502 

1-1001070 

1 -40555253 

210 

1O-0G2 

1-1258050 

1 -40507094 

2!r. 

10-220 

1-1214109 

: -40583130 

250 

10-091 

1-1170595 

1 -40598577 

255 

12-905 

1-11-27889 

! -4 GO 14 018 

2(10 

12-8!] 

1-1080018 

i -40029459 

2C.5 

12-720 

1-10 11950 

I -400 14901 

270 

i 2 -oo;’) 

1-1001055 

• -40000342 

275 

1-2-489 

1-0905101 

•40075783 

1 

2S0 

12-077 

1-092027-2 

•40001224 

2S5 

12-2G9 

1-0888102 

i -10700000 

2!10 

12-10-1 

1-0850001 

1-40722107 

205 

U2-0G1 

1-OS10805 

' -407.’t7548 

;)()() 

11-901 

1-0777004 

i -407529.89 

.'105 

11-800 

1-0742005 

1 -40708431 

.•no 

11-708 

1-0707019 

' -40783872 

015 

11-075 

1-007-2509 

-40799313 

020 

11-584 

1-0008607 

-40814754 

025 

11-490 

1-0005294 

-40830196 

000 

11-409 

1-0572404 

-40845037 

005 

11-024 

1-0540075 

-40801078 

010 

11-241 

1-0508199 

•40876519 

0-15 

11-100 

1-0470790 

•40891961 

050 

11-081 

1-0445842 

•40907402 

055 

11-004 

1-0415030 

•40922.843 

OGO 

10-9-28 

1-0085250 

•40938284 

0G5 

10-850 

1-0355598 

•40953720 

070 

10-780 

1-0320349 

•46909167 

075 

10-709 

1-0297490 

•46984608 

380 

10-639 

1-0269028 

•47000049 

085 

10-570 

1-0240936 

•47015491 

390 

10-503 

1-0213210 

•47030932 

395 

10-437 

1-0185843 

•47040373 

400 

10-372 

1-0158821 

•47061814 

405 

10-309 

1-0132140 

•47077256 

410 

10-247 

1-0105789 

•47092697 

415 

10-185 

1-0079762 

•47108138 

420 

10-125 

1-0054050 

•47123579 

425 

10-066 

1-0028643 

•47139021 

430 

10-008 

1-0003541 

•47154462 

435 

9-951 

0-9978731 

•47169903 

440 

9-895 

0-9954208 

•47185344 

445 

9-840 

0-9929965 

•47200786 

450 

9-786 

0-9905995 

•47216227 


n = -012 

Sino of 
Iiiclinti- 
(ion 
(1 over) 

K 1 loff, X 


23-192 

i 1-1300817 

•50683206 

205 1 

13-332 

1 M-24.8H:!5 

•50700051 

210 

I.-1-I77 

i 1-119.8055 

•50716.896 

215 

13-027 

1 1-1148450 

•5073:5741 

220 

12-.882 

1 1-1099966 

•50750.586 

225 

12-743 

1-105-2.555 

•50767431 

230 

12-607 

1-1006170 

•507.81-276 

235 

12-470 

1-0960768 

•50,801121 

240 

12-349 

1-0916309 

•50.817966 

245 

12-2-20 

1-0872754 

•50834811 

2.50 

12-100 

1-0.830070 

•50S51G56 

255 

11-990 

1 -078.8220 

•5086,8501 

260 

11-877 

1-0747172 

•508.8.5346 

265 

11-708 

1 -0706897 

•50902191 

270 

11-001 

1-0667368 

•50919036 

275 

11-557 

1-002.8557 

•50935.881 

280 

11-156 

1-0.590139 

•50952726 

285 

11-358 

1-055-29,88 

•50969571 

290 

11-262 

1-05161.83 

•50986416 

295 

11-108 

1-0180002 

•51003261 


11-078 

1-0144424 

•51020106 

305 

10-989 

1-0109429 

•510.36951 

810 

10-902 

l-0:i75000 

•510.53796 

315 

10-817 

1-0311118 

•51070641 

320 

10-734 

1-0307766 

•510S7486 

825 

10-054 

1-0274928 

•51104331 

330 

10-574 

1-0242589 

•51121176 

335 

10-497 

1 -0210734 

•51138021 

340 

10-422 

1-0179348 

•51154860 

345 

10-348 

1-0148418 

•51171711 

350 

10-275 

1 1-0117931 

•51188556 

355 

10-204 

1-0087875 

•51205401 

360 

10-1.35 

1-0058238 

•51222246 

365 

10-067 

1-0029009 

•512.39091 

370 

10-000 

1-0000176 

•51255936 

375 

9-935 

0-9971730 

•51272781 

380 

9-871 

0-9943659 

•51289626 

385 

9-808 

0-9915954 

•51306471 

390 

9-747 

0-9888607 

•51323316 

395 

9-686 

0-9861607 

•51340161 

400 

9-627 

0-9834946 

•51357006 

405 

9-569 

0-9808616 

•51373851 

410 

9-512 

0-9782610 

•51390696 

415 

9-456 

0-9756919 

•51407541 

420 

9-401 

0-9731535 

•51424386 

425 

9-346 

0-9706452 

•51441231 

430 

9-293 

0-9681662 

•51458076 

435 

9-241 

0-9657160 ' 

•51474921 

440 

9-190 

0-9632937 ' 

■51491766 

445 

9-139 

0-9608989 ■ 

■51508611 

450 



rOR SPEGI-VL INCLINATIONS AND VALUES OF (ii) 


n = 013 

n ^ 014 


N 

log N 

D 

N 

log N 

D 


1 1031640 

54906807 

11986 

1 0786818 

59130407 


1 0979649 

54925055 

U&44 

1 0734846 

59150060 


1 0928889 

54943304 

11 706 

1 0684105 

59169712 


1 0879303 

54961553 

11 573 

1 0634539 

59189365 

12 108 

1 08J0840 

54979802 

11445 

1 0586095 

59209017 


1 0783449 

54993050 

11321 

1 0538723 

59226670 


1 0737085 

55016299 

11201 

1 0492378 

59248322 


1 0691703 

5503454B 

11084 

1 0447016 

59267975 


1 0647263 

55052797 

10 971 

1 0402596 

59287627 

11401 

1 0603729 

55071045 

10 862 

1 0359081 

59307280 

11 379 

1 0561064 

55089294 

10 756 

10316436 

59326932 

11 270 

1 0519235 

55107543 

10 653 

1 0274626 

59346585 

11 164 

1 0478208 

55125792 

10 553 

1 0233618 

59366237 

11 OGl 

1 0437953 

65144040 

10 455 

1 0193383 

59385890 

10 961 

1 0398444 

55162289 

10 361 

1 0153893 

59405512 

10 803 

1 0359653 

55180538 

10 269 

1 0115122 

09425195 

10 709 

1 0321554 

55198787 

10 179 

1 0077042 

59444847 

10 676 

1 0284123 

55217035 

10 092 

1 0039681 

59464500 

10 586 

1 0247338 

55236284 

10 007 

1 0002866 

59484152 

10 498 

10211178 

562o3533 

9 924 

0 9966724 

59503805 

10 419 

1 0175620 

55271782 

9 848 

0 9981186 

595234o7 

10 829 

1 0140046 

55290030 

9 764 

0 9890231 

59543110 

10 248 

1 0106237 

55308279 

9 687 

0 9861841 

59562762 

10168 

1 0072375 

55320528 

9 612 

0 9827099 

59562415 

10 090 

1 0039043 

55344777 

9 588 

0 0704687 

59602067 

10114 

1 0006120 

558G3025 

9 466 

0 0761888 

59621720 

9 940 

0 9978907 

55381274 

9 396 

0 9729589 

50641872 

9 808 

0 9942071 

55399528 

9 328 

0 9697773 

59661025 

9'7eo 

09910705 

55417772 

9 261 

0 9666427 

59680677 

9 727 

0 9879705 

5543C020 

9195 

0 9685536 

69700230 

9 059 

0 9&4g328 

55454269 

9 131 

0 9605089 

59719982 

9 093 

0 9819292 

55472ol8 

9 068 

0 0o75072 

59739635 

9 027 

0 9789675 

55490707 

9 006 

0 9545474 

59759287 

0 463 

0 9700166 

55509015 

8 946 

0 9516284 

59778940 

9 401 

0 9731654 

55527204 

8 837 

0 9487491 

59798592 

9 3J9 

0 9703227 

55545518 

8 829 

0 9459084 


9 279 

0 9675176 

55563762 

8 772 

0 9431002 


9 220 

0 9647402 

555S2010 

8 716 

0 0403387 


9163 

0 9020104 

55000259 

8G62 

0 9376079 


9100 

0 9593181 

55618508 

8 608 

0 0349118 

59896855 

9 070 

0 9jG6544 

55036757 

8 556 

0 932249S 


8 99-, 

Q 9o40233 

55655005 

8 504 

0 9290208 


8912 

0 9)14218 


8453 

0 9270241 



0 9488577 

55691501 

8408 

0 9244589 




, 55709752 

b 355 

0 9219244 

59995117 

8786 

B730 

8 667 

8 639 

8 092 

09438150 
0 9413381 
09488899 
0 936-1690 
09340767 

55728000 

55746249 

55764498 

55782747 

55800995 

8 307 

8 2^9 

8 >13 
8167 
8122 

0 9194201 
0 9169451 
0 9144988 
0 9120805 
0 9096895 

00014770 

00034422 

00054075 

00073727 

00093380 
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VALUES OF N, LOG N, AND D 


n = '015 


n = ’017 


tiou 
(1 ovev) 


11-384 

11-248 

11-118 

10-992 

10-870 

10-752 

10-638 

10-527 

10-420 

10-316 

10-216 

10-118 

10-023 

9-930 

9-841 

9-753 

9-668 

9-585 

9-504 

9-426 

9-349 

9-274 

9-201 

9-130 

9-060 

8-992 

8-925 

8-860 

8-796 

8-734 

8-673 

8-613 

8-555 

8-497 

8-441 

8-386 

8-333 

8-280 

8-228 

8-177 

8-127 

8-078 

8-030 

7-983 

7-936 

7-890 

7-846 

7-802 

7-758 

7-716 


log. N 


1-0562867 

1-0510914 

1-0460192 

1-0410645 

1-0362220 

1-0314867 

1-0268541 

1-0223198 

1-0178796 

1-0135300 

1-0092674 

1-0050883 

1-0009893 

0-9969677 

0-9930206 

0-9891453 

0-9853393 

0-9816000 

0-9779253 

0-9743131 

0-9707611 

0-9672675 

0-9638304 

0-9604480 

0-9571187 

0-9538407 

0-9506126 

0-9474329 

0-9443001 

0-9412129 

0-9381700 

0-9351702 

0-9322123 

0-9292952 

0-9264178 

0-9235789 

0-9207776 

0-9180130 

0-9152841 

0-9125899 

0-9099297 

0-9073025 

0-9047077 

0-9021443 

0-8996117 


N log. N 


•63354008 

•63375064 

•63396120 

•63417176 

•63438233 

•63459289 

•63480345 

•63501401 

•63522458 

•63543514 

•63564570 

•63585626 

•63606683 

•63627739 

•63648795 

•63669851 

•63690908 

•63711964 

•63733020 

-63754076 

•63775133 

•63796189 

•63817245 

•63838301 

•63859358 

•63880414 

•63901470 

•63922526 

•63943583 

•63964639 

•63985695 

•64006751 

•64027808 

•64048864 

•64069920 

•64090976 

•64112033 

•64133089 

•64154145 

•64175201 

•64196258 

•64217314 

•64238370 

•64259426 

•64280483 


0-8971093 

0-8946861 

0-8921917 

0-8897752 

0-8873862 


•64301539 

•64322595 

•64343651 

•64364708 

•64385764 


10-392 

10-268 

10-149 

10-034 

9-923 

9-815 

9-711 

9-610 

9-513 

9-418 

9-326 

9-237 

9-150 

9-066 

8-984 

8-904 

8-826 

8-751 

8-677 

8-605 

8-536 

8-467 

8-400 

8-335 

8-272 

8-210 

8-149 

8-090 

8-032 

7-975 

7-919 

7-865 

7-Bll 

7-759 

7-708 

7-658 

7-609 

7-560 

7-513 

7-467 

7-421 

7-376 

7-332 

7-289 

7-247 

7-206 
7-165 
7-125 
7-085 
7-046 ' 


I 1-0166809 
1 1-0114892 

1-0064206 
1-0014694 
0-9966305 

0-9918987 

0-9872697 

0-9827389 

0-9783023 

0-9739563 

0-9696972 

0-9655216 

0-9614263 

0-9574083 

0-9534647 

0-9495930 

0-9457905 

0-9420548 

0-9383837 

0-9347750 

0-9312266 

0-9277365 

0-9243030 

0-9209242 

0-9175984 

0-9148240 
0-9110994 
0-9079233 
0-9047941 
0-9017104 • 

0-8986711 ■ 
0-8956748 • 
0-8927205 • 
0-8898069 • 
0-8869831 • 

0-8840979 • 
0-8813001 • 
0-8785389 • 
0-8758136 •’ 
0-8731229 •' 

0-8704662 •' 
0-8678426 •' 
0-8652513 
0-8626915 •'; 
0-8601624 -I 

0-8576685 ’I 
0-8551940 -7 
0-8527531 -7 
0-8503402 -7 
0-8479546 -7 


9 -71801209 

2 -71825072 

3 -71848936 
i -71872800 
5 -71896664 

I -71920527 
r -71944891 
) -71968255 
5 -71992119 
! -72015982 

! -72039846 
i -72063710 
; -72087574 
; -72111437 
•72135301 

•72159165 280 

•72183029 285 

•72206892 290 

•72230756 
•72254620 

•72278484 j 
•72302347 
•72326211 
•72350076 
•72373939 

•72397802 
•72421666 
•72445530 340 
•72469394 345 

•72493257 350 

•72517121- 355 
•72540985 860 

•72564849 365 

•72688712 370 

•72612576 375 

•72636440 380 

•72660304 385 

•72684167- 390 
I -72708031 395 

•72731895 400 

•72755759 405 

•72779622 410 

•72803486 415 

•72827350 420 

■72851214 425 

•72875077 480 

•72898941 485 

•72922805 440 

•72946669 445 

•72970532 450 








FOR SPECIAL IKCLIRATIONS AND VALLES OF (n) 


85 


Sine of 

D 

= 020 


s 

= 0225 


tiou 
(1 o\er) 

N 

log N 1 

D 

N 

log N 

L 



9673285 

84472010 

8 572 

0 9311068 

95031011 


9 165 jo 9621417 ) 

34500085 

8 471 

0 9279238 

95062796 


Cl n.o9 0 9o70780 

34528160 

8 373 

) 9228638 

95094180 



) 9o21318 

34556205 

8278 

) 9179214 

9312576") 

225 

8 857 

9472978 

84584310 

8186 

0 9130912 

97157349 



9425710 

84612385 

8 098 

0 90S3681 

95188933 



3 9379468 

84640460 

8 012 

19037477 

95220518 



3 9334210 

8466853) 

7 929 

3 8992257 

95252102 


8 492 

3 9289804 

84696610 

7 849 

3 8947978 

95283686 

250 

8 407 

3 9246482 

84724685 

7 771 

0 8904604 

95315271 


8 325 

Q 9203941 

84752760 

7 695 

0 8862100 

95346855 

260 

8 246 

0 9162234 

84780835 

7 622 

0 8820432 

95378440 

265 

8168 

0 9121830 

84808010 

7 550 

0 877956") 

05410024 

270 

8 093 

0 9081199 

84836985 

7 481 

0 8739471 

95441608 

275 

8 020 

0 9041812 

84865060 

7 418 

0 8700122 

9547319J 

280 

7 949 

0 9003144 

84893185 

7 348 

0 860U01 

05504777 

286 

7 880 

0 8965169 

84921210 

7 284 

0 8023553 

95536301 

290 

7 812 

0 8927861 

84949285 

7 222 

0 8586283 

95567046 

29o 

7 747 

0 8891199 

84977360 

7 161 

0 8549659 

955995J0 

800 

7 683 

0 8855161 

85005435 

7102 

0 8513658 

95031115 

806 

7 620 

0 8819726 

85033510 

7 044 

0 8478260 

95602099 

810 

7 559 

0 8784874 

85061585 

6988 

0 8443446 

950942B3 

816 

7 500 

0 8750583 

85089660 

6 933 

0 8409108 

95725808 

820 

7 442 

0 8710849 

85117735 

6 879 

0 8375497 

95757452 

826 

7 885 

0 8683640 

85145810 

6 827 

0 8342325 

957890o6 

830 

7 880 

0 8650945 

85178885 

6 776 

0 8309667 

95820621 

835 

7 276 

0 8618749 

85201960 

6 726 

0 8277608 

95852205 

340 

7 223 

0 8587037 

85280035 

6 677 

0 8245834 

95883790 

345 

7 171 

0 8555794 

85258110 

0 629 

0 8214028 

95915374 

350 

7 120 

0 8525006 

85280185 

6 582 

0 8183878 

95946958 

355 

7 071 

0 8494662 

85314260 

6 537 

0 8163571 

95978543 

360 

7 022 

0 8464748 

85342335 

6 492 

0 8123695 

96010127 

365 

6 975 

0 8435254 

85370410 

6 448 

0 8094238 

96041711 

370 

6 928 

0 8406168 

85398485 

6 405 

0 8065189 

96073296 

375 

6 883 

0 8377478 

85426560 

6 363 

0 8036536 

96104380 

380 

6 838 

0 8349174 

85454635 

6 322 

0 8003269 


385 

6 794 

0 8321246 

85482710 

6 281 

0 7980379 


390 

6 751 

0 8293683 

85510785 

6 242 

0 79528^3 



6 709 

0 82G6478 

85538860 

6 203 

0 792o686 



6 667 

0 8239620 

85566935 

6164 

0 789S8G6 

96262802 

405 

6 627 

0 8213103 

85595010 

6127 

0 7872885 



6 587 

0 8186916 

85623085 

6 090 


96325971 

4n. 

6 548 

0 8161052 

85651160 

6 0o4 

0 7820408 


b 510 

0 813550J 

85679235 

6 019 




6 472 

0 8110261 

85707310 

5 984 

0 7769692 

96420724 

43 

43 

44 

44 

45 

3 6 435 

5 6 398 

3 6 363 

5 6 327 

M 6 293 

0 8085321 
0 80G0674 
0 8036313 
0 8012233 
0 7988427 

85735385 

85763460 

85791535 

85819610 

85817645 

5 949 

5 916 
5883 

5 850 

5 818 

0 7744789 
0 7720179 
0 7G95856 
0 7671813 
0 7648045 

96452308 

96523893 

96555477 

96587061 

96578646 


Sine of 
Inelina 
tiou 
(1 oTer) 


205 
210 
215 
220 
225 
230 
235 
240 
245 
250 
255 
260 
205 
270 
275 
280 
' 285 
290 
295 
800 
805 
310 
816 
820 
825 

330 

385 

340 

345 

350 

355 

360 

365 

370 

376 

380 

385 

390 

895 

400 

405 

410 

415 

420 

425 

430 

435 

440 

445 

450 



VALUES OF K, LOG N. AND ]) 


8tui' of 
Inolinn- 


n = -0250 


n = -0275 

tioii 

(1 ovor} 

K 

log. N ; D 

N 

log. N 

205 

8-010 

0-90364-J9 ; 1-0559001 

7-550 

1 0-8779582 

210 

7-915 

0-808-1653 1 1-0562511 

7-461 

! 0-8727B10 

215 

7-824 

0-8931089 1 1-05660-20 

7-374 

i 0-SG77287 

2-20 

7-735 

0-8884699 1 1-0569529 

7-291 

i 0-8027930 

225 

7-650 

0-88.S’6431 ’ 1-0573039 

7-211 

1 0-8579695 


7-J09 

7-:w4 

7-262 


7-056 

0-091 

6-928 

G-867 

6-807 

0-749 

0-692 

6-637 

6-583 

0-581 

6-479 

0-429 

6-380 

6-333 

6-286 

6-240 

6-196 

6-152 

6-109 

6-068 

6-027 

5-986 

5-947 

5-909 

5-871 

5-834 

5-797 

5-762 


1 0-8789236 ' 1-0570548 
! 0-8743067 ’ 1-0580058 
! 0-8607881 1-0583567 
1 0-8053037 1-0587076 
I 0-8610298 1 1-0590586 

0-85078-29 1-0594095 
0-8520104 1-0597604 
0-8485302 ' 1-0001114 
0-8445303 1-06046-23 
i 0-8405989 ’ 1-0608133 

i 0-8367393 . 1-0611642 
i 0-8329490 ' 1-0615151 
) 0-829-2254 ' 1-0018661 
0-8255605 1-06'22170 
0-8-219099 1-06-25679 

0-8184336 . 1-0629189 
0-8149557 , 1-0032698 
0-8115343 ' 1-0636208 
0-8081670 - 1-0639717 
0-8048539 i 1-06432-26 


0-8015910 

0-7983792 

0-795-2152 

0-7920981 

0-7890265 

0-7859993 

0-7830152 

0-7800729 

0-7771715 

0-7743097 

0-7714864 

0-7687007 

0-7659517 

0-7632385 

0-7605599 

0-7579153 

0-7553038 

0-7527246 

0-7501768 


1-0046736 
1-0050245 
1-0653754 
! 1-0657264 
1-0660773 

1-0664283 

1-0667792 

1-0671301 

1-0674811 

1-0678320 

1-0681829 

1-0685339 

1-0688848 

1-069-2358 

1-0695867 

1-0699376 

1-0702886 

1-0706395 

1-0709904 


0-7476598 ! 1-0713414 


0-7451730 

0-7427155 

0-7402866 

0-7378857 

0-7355123 


1-0716923 

1-0720438 

1-0723942 

1-0727451 

1-0730961 


7-133 

7-057- 

0-984 

6-914 

6-845 

6-778 

6-714 

6-651 

6-590 

6-531 

6-473 

6-417 

6-362 

6-309 

6-257 

6-206 

6-157 

6-108 

6-061 

6-015 

5-970 

5-9-26 

5-883 

5-841 

5-800 

5-760 

5-720 

5-682 

K-RdA 


5-571 

5-535 

5-500 

5-466 

5-433 

5-400 

5-367 

5-335 

5-304 

5-274 

5-244 

5-214 

5-185 

5-156 

5-128 


i 0-853-2582 
■ 0-8486395 
; 0-8441242 
i 0-8397030 
i 0-8353723 

I 0-8311286 
0-8269685 
• 0-S22S8S5 
! 0-8188858 
! 0-8149576 

0-8111013 
0-8073141 
0-8035938 
0-7999381 
I 0-7963448 

I 0-7928117 
I 0-7893370 


1-1614901 

1-1618762 

1-1622622 

1-1626482 

1-1630343 

1-1634203 

1-1638003 

1-16419-24 

1-1645784 

1-1649044 

1-1653505 
1-1657365 
1-1661225 
1-1665085 
1-1668946 ; 

1-1672806 

1-1676C6G 

1-1680527 

1-1684387 

1-1088247 

1-1692108 

1-1695968 


1 0-7859188 1-1699828 
0-7825553 1-1703689 
i 0-7792448 1-1707549 


I 0-7759858 
0-7727766 
0-7696158 
0-7665019 
0-7634336 

0-7604095 

0-7574286 

0-7544895 

0-7515913 

0-7487327 

0-7459127 

0-7431302 

0-7403845 

0-7376744 

0-7349990 

0-7323576 

0-7297493 

0-7271733 

0-7246-288 

0-7221150 

0-7196314 
0-7171770 
0-7147514 
I 0-7123537 
0-7099835 


1-1711409 

1-1715270 

1-1719130 

1-1722990 

1-1726850 

1-1730711 

1-1734571 

1-1738431 

1-1742292 

1-1746152 

1-1750012 

1-1753873 

1-1757733 

1-1761593 

1-1765454 

1-1769314 

1-1773174 

1-1777035 

1-1780895 

1-1784755 

1-1788615 

1-1792476 

1-1796336 

1-1800196 

1-1804057 





FOB SPECIAL INCLINATIONS AND VALUES OF (ji) 


87 


Sine of I 
llndina 
tion 
1(1 o\er] 


N 


log N 


8)0 

&8j 

840 


8GQ 

865 

870 


7167 
7 082 
7 000 
6 921 
6 845 


0 8553276 
0 8501543 
; 0 8451041 
' 0 W01713 
0 8353503 


6 771 
6 699 
6 630 
6 563 
6 498 


6 435 
6 373 
6 314 
6 256 
6 200 


6145 
6 092 
6 040 
5 989 
5 940 


5 892 
5&15 
5 799 
5 754 
5 711 


0 8306375 
0 8260269 
0 8215146 
0 8170964 
0 8127688 


0 8085281 
0 8043709 
0 8002940 
0 7962942 
0 7923692 


0 7885158 
0 7847316 
0 7810143 
0 7773610 
0 7737718 
0 7702412 
I 0 7067694 
0 7033542 
0 7599938 
0 75G0864 


5 668 
5 020 
5 586 
5 540 
5 507 


5 469 
5 431 
5 395 
5 3;9 
5 824 


5 289 
5 255 
5 222 
5 190 
5 r.8 


5 127 
5 090 
5 000 
5 0)0 
5 007 


0 7534302 
0 7502241 
0 7470603 
0 7439o53 
0 7408900 


0 7(578690 
0 7848911 
0 7319550 
0 7290598 
0 7202042 


0 7233S71 
0 7200070 
0 7178049 
0 71'jl'578 
0 7121854 


0 7099470 
0 7072410 
0 701CC9G 
0 7021270 
0 0990102 


I 979 
4971 
4 92$ 
I 890 
4 870 


0C97in'«0 
|OC940ff{2 
1 0 0922010 
0 C89'^.C9 
0 OS74990 


12670802 
1 2675013 
1 2679224 
1 268348S 
1 2687647 


1 2691858 
1 2G96060 
12700280 
1 2704492 
1 2708703 


1 2712914 
1 2717125 
1 2721337 
1 2725548 
1 2729759 


1 2733970 
1 2738182 
1 2742393 
1 2746604 
1 2750815 


1 2755027 
1 2769238 
1 2760449 
1 2767660 
1 2771872 


12776083 
1 2780294 
1 278450O 
1 2788717 
1 2792928 


I 2797189 
1 2801350 
1 2S05562 
1 2S09773 
1 2813984 


1 2818195 
1 2822407 
1 2826C18 
1 28.«)820 
1 2835040 


1 2819252 
1 2HI1463 
1 2H47674 
1 2S.>lb85 
1 2S7G097 


1 2S01 $0S 
1 2hO"5I9 
1 2SC9730 
1 287 m2 
1 2S77151 


N 

log N 

D 

tion 
(1 over) 

6 564 

0 8171961 

1 4782602 

205 

6 487 

0 8120283 

1 4787515 

210 

6 412 

0 8069836 

1 4792428 

215 

6 340 

0 8020563 

1 4797341 

220 

6 270 

0 7972412 

1 4802254 

225 

6 202 

0 7925333 

1 4807167 

230 

6 137 

0 7879281 

1 4812081 

235 

6 073 

0 7834212 

1 4816994 

240 

6 012 

0 7790085 

1 4821907 

245 

5 952 

0 7746863 

1 4826820 

250 

5 895 

0 7704511 

1 4831733 

255 

5 838 

0 7662993 

1 4836646 

260 

5 784 

0 7622278 

1 4841559 

265 

5 731 

0 7682335 

1 4846472 

270 

5 680 

0 7543137 

1 48jl38e 

275 

5 629 

0 7504659 

1 4856299 

280 

5 581 

0 7466872 

1 4861212 

283 

5 533 

0 7429763 

1 4800125 

290 

6 487 

0 7893280 

1 4871088 

29j 

5 442 

0 7857431 

1 4875951 

800 

5 898 

0 7322185 

1 48808S4 

805 

5 855 

0 7287522 

1 4883777 

810 

5 813 

0 7258424 

1 4890691 

815 

5 272 

0 7219873 

1 4805604 

820 

5 232 

0 7186853 

1 4900517 

825 

5193 

0 7154846 

1 4905430 

830 

6 155 

0 712233S 

1 4910348 

333 

6 118 

0 7090814 

1 4915256 

840 

5 081 

0 70o9760 

1 4920109 

845 

5 046 

0 7029160 

1 4925082 

350 

6 011 

0 6999004 

1 4929996 

855 

4 977 

0 0969270 

1 4934909 

860 

4 943 

0 0939972 

1 4939822 

865 

4 010 

0 0911074 

1 4944735 

S70 

4 678 

0 6882)72 

1 4949048 

875 

4 847 

0 GS54457 

1 4954561 

880 

4 810 

0 C82G710 

1 49o9474 

885 

4 780 

0 0799341 

1 4904387 

390 

4 756 

0 0772324 

1 4969301 

395 

4 727 

0 6745054 

1 4974214 

400 

4 698 

0 6719323 

1 4979127 

405 

4 670 

0 069 $ $24 

1 4984010 

410 

4 013 

0 0607048 

1 498895) 

415 

4 CIO 

0 0012280 

1 4993806 

420 

4 589 

0 0617232 

1 4998779 

425 

4 563 

0 659 >178 

1 50a$092 

loO 

4 5)7 

0 05C80-20 

1 500S00C 

435 

4 5i2 

0 0543817 

1 501J$519 

410 

4 487 

0 C519954 

1 50181 $2 

445 

4 463 

0 6-190$ $5 

1 50-2 $$45 

450 




VALUES OF N, LOG N, AND D 


n = '050 


log. N 

0-73B7853 

0-7336303 

0-7285983 

0-7236839 

0-7188817 



2-1118008 

2-1125021 

2-1132040 

2-1139059 

2-1146078 

2-1158096 

2-1160115 

2-1167134 

2-1174153 

2-1181171 



n = -009 


log. N 


11-448 

11-386 

11-326 

11-266 

11-207 

11-149 

11-092 

11-036 

10-981 

10-926 

10-873 

10-820 

10-768 

10-717 

10-666 

10-616 

10-567 

10-519 

10-471 

10-424 

10-377 

10-332 

10-286 

10-242 

10-198 

10-154 

10-111 

10-069 

10-027 

9-986 

9-945 

9-905 

9-865 

9-826 

9-787 

9-749 

9-711 

9-673 

9-636 

9-600 


1-0587332 
1-0563849 
1-0540623 
1-0517649 
. 1-0494920 

1-0472432 

1-0450177 

1-0428156 

1-0406360 

1-0384785 

1-0363428 

1-0342283 

1-0321347 

1-0300615 

1-0280084 

1-0259752 

1-0239613 

1-0219663 

1-0199898 

1-0180316 

1-0160914 

1-0141689 

1-0122636 

1-0103753 

1-0085037 

1-0066485 

1-0048095 

1-0029863 

1-0011787 

0-9993866 


9-389 

9-355 

9-8-22 

9-289 

9-256 


0-9976095 

0-9958472 

0-9940995 

0-9923661 

0-9906469 

0-9889416 

0-9872499 

0-9855716 

0-9889066 

0-9822547 

0-9806136 

0-9789892 

0-9778753 

0-9757736 

0-9741841 

0-9726064 
0-9710405 
0-969488-2 
0-9679432 
0-9664115 ! 


2 -38644092 
9 -386567-26 

3 -38669360 
9 -38681993 
3 -38694627 

I -38707261 
r -38719895 
3 -387325-28 
) -38745162 
) -38757796 

3 -38770430 
! -38783063 
' -38795697 
I -38808331 
: -38820965 j 

1 -38833598 I 
-38846232 j 
-38858866 
-38871500 
-38884133 

-38896767 
•38909401 
•38922035 J 
•38934668 
•38947302 

•38959936 
•38972570 
•389'85203 
•38997837 I 
•39010471 

-39028105 I 
•39035738 I 
•39048372 j 
•39061006 j 
•39078640 I 

•39086273 I 
•39098907 
•39111541 
•39124175 I 
•39136808 j 

■39149442 | 
•39162076 I 
•391,74710 j 
•39187343 
•39199977 j 

•39212611 I 
•39225-240 1 
•39237878 j 
•39250512 I 
•39263146 I 




rOR SPECIAL INCLINATIONS AND VALUES OE (n). 89 


Sine o' 
Incliua 
tion 

1 o\er; 

n = 010 

n = on 

Sine of 
Inclina 
tion 

1 oier 

N 

log N 

D 

N 

log N 

D 

455 

10 505 

1 0213787 

42937880 

9 733 

0 9882295 

47281668 

455 

460 

10 448 

1 0190327 

42951918 

9 680 

0 98588o7 

47247100 

460 

465 

10 392 

1 0167123 

42965955 

9 629 

0 9835674 

47262 ,51 

465 

470 

10 338 

1 0144171 

42979993 

9 578 

0 9812744 

47277992 

470 

475 

10 284 

1 0121464 

42994030 

9 528 

0 9790058 

47293433 

475 

480 

10 231 

1 0093998 

43008068 

9 479 

0 9767614 

47308874 

480 

485 

10 178 

1 0076767 

43022105 

9 431 

0 974540O 

47324816 

485 

490 

10 127 

1 0054768 

43036143 

9 383 

0 9723427 

47339757 

490 

495 

10 076 

1 0032994 

43050180 

9 336 

0 9701674 

4735,198 

495 

500 

10 026 

1 0011442 

43064218 

9 290 

0 9680142 

47370639 

500 

505 

9 977 

0 9990107 

43078255 

9 244 

0 9658829 

47386081 

505 

510 

9 929 

0 996S980 

43092293 

9 200 

0 9637730 

47401522 

510 

515 

9 881 

0 9948072 

43106330 

9 155 

0 9616838 

47416963 

515 

520 

9 834 

0 9927363 

43120368 

9 112 

0 9596160 

47432404 

520 

525 

9 788 

0 9906854 

43134405 

9 069 

0 9575664 

47447846 

525 

530 

9 742 

0 9886544 

43148443 

9 027 

0 9555876 

47463287 

530 

535 

9 697 

0 9866427 

43162480 

8 985 

0 9o3a280 

47478728 

535 

540 

9 633 

0 9846498 

43176518 

8 944 

0 9515373 

47494169 

540 

54o 

9 009 

0 9826756 

48l905o5 

8 904 

0 9495652 

47509611 

545 

550 

9 566 

0 9807197 

43204593 

8881 

0 9476115 

47525052 

550 

555 

0 523 

0 9787817 

43218630 

8 824 

0 9456757 

47540493 

555 

560 

9 481 

0 9768614 

48232668 

8 78o 

0 9487575 

47555934 

560 

56; 

9 440 

0 9749583 

43246705 

8 747 

0 9418566 

47571376 

56; 

570 

9 899 

0 9730723 

43260743 

8 709 

0 9399727 

47586817 

570 

575 

9 358 

0 9712030 

43274780 

8 672 

0 93810o5 

47602258 

575 

580 

9 819 

0 9693501 

43288818 

8635 

0 9362548 

47C17699 

580 

585 

9 279 

0 9675132 

48302855 

8 599 

0 9344201 

47633141 

585 

590 

9 240 

0 9856923 

43316893 

8563 

0 9326013 

47648582 

590 

59o 

9 202 

0 9638871 

43330930 

8 527 

0 9307982 

47664023 

595 

600 

9164 

0 9620971 

43344908 

8 492 

0 9290104 

47679464 

GOO 

605 

9 127 

0 9603222 

4335900a 

8 457 

0 9272378 

47694906 

605 

&1& 

9093 

0956^621 

■iSSrS&43 ; 

6-i23 

09254797 

47720347 

010 

615 

9 053 

0 9o6S165 

43387080 

8 389 

0 9237363 

47725788 

615 


9 017 

0 9d50854 

43401118 

b 356 

D 9220073 

47741229 

620 

625 

8 982 

0 9033685 

43415155 

8 323 

0 920292O 

4775G671 

625 

630 

8 947 

0 951G654 

43429193 

8 291 

0 9185917 

47772112 

630 

&35 

8 912 

0 9499750 

43443230 

82,9 

0 91C9O43 

47787551 

635 

610 

8 878 

0 9482999 

48457268 

8 227 

Q 9152304 

47802904 

640 

615 

8&44 

0 9466372 

48471305 

8 19a 

3 9135693 

47818436 

645 


8 810 

0 9449875 

4348a343 

8164 

0 9119221 

47833877 

650 

6,5 

8 777 

0 943^007 

43499380 

8 132 

0 9101876 

47840318 

G',5 

600 

8 744 

0 9417260 

43513418 

8103 

3 90S66a5 

47864759 

600 


8 712 

0 9401148 


8 073 

) 9070500 

47880201 

665 


8 680 


43541493 

8044 

) 9054587 

47895642 

670 


8 648 

0 9369279 

435555€>0 

8014 

0 903S735 

47911083 

675 

680 

8 617 



7 985 

0 9023002 

47926524 

680 

6s.) 

8 586 

0 93 178.88 

435836a> 

7 957 

) 9007 186 

47941900 

685 


8o55 



7 928 

)8981»>7 I 

47957407 

GOO 

695 

8 52, 


43611090 

7 900 

>-8076501 i 

47972819 

605 


8 495 

0 9291C65 

43625718 

7 873 

0 8061228 j 


700 






VALUES OF N, LOG N, AND D 


Sine of 
Inclina- 
tion 
(1 over) 


n = -050 


E 

log. N 

L 

205 

5-480 

0-7387853 

2-1118003 

210 

5-415 

0-7336303 

2-1125021 

215 

! 5-353 

0-7285983 

2-1132040 

220 

I 5-293 

0-7236839 

2-1139059 

225 

5-235 

0-7188817 

2-1146078 

230 

5-178 

0-7141866 

2-1153096 

235 

5-124 

0-7095942 

2-1160115 

240 

5-071 

0-7051001 

2-1167134 

245 

5-020 

0-7007002 

2-1174153 

250 

4-970 

0-6963908 

2-1181171 

255 

4-922 

0-6921683 

2-1188190 

260 

4-876 

0-6880294 

2-1195209 

265 

4-830 

0-6839707 

2-1202228 

270 

4-786 

0-6799892 

2-1209246 

275 

4-743 

0-6760822 

2-1216265 

280 

4-702 

0-6722471 

2-1223284 

285 

4-661 

0-6684812 

2-1230303 

290 

4-621 

0-6647821 

2-1237321 

295 

4-583 

0-6611475 

2-1244340 

300 

4-545 

0-6575753 

2-1251359 

305 

4-509 

0-6540635 

2-1258378 

310 

4-473 

0-6506099 

2-1265396 

316 

4-488 

0-6472129 

2-1272415 

320 

4-404 

0-6438706 

2-1279434 

325 

4-371 

0-6405812 

2-1286453 

330 

4-339 

0-6373433 

2-1293471 

335 

4-307 

0-6341552 

2-1300490 

340 

4-276 

0-6310155 

2-1307509 

345 

4-245 

0-6279228 

2-1314528 

350 

4-216 

0-6248756 

2-1321546 

355 

4-187 

0-6218727 

2-1328565 

360 

4-158 

0-6189129 

2-1335584 

365 

4-130 

0-6159949 

2-1342603 

370 

4-103 

0-6131178 

2-1349621 

375 

4-076 

0-6102803 

2-1356640 

380 

4-050 

0-6074814 

2-1363659 

385 

4-025 

0-6047200 

2-1370678 

390 

3-999 

0-6019952 

2-1377696 

395 

3-975 

0-5993062 

2-1384715 

400 

3-950 

0-5966519 

2-1391734 ' 

405 

8-926 

0-5940315 

2-1398753 

410 

3-903 

0-5914442 

2-1405771 

415 

3-881 

0-5888893 

2-1412790 

420 

3-858 

0-5868658 

2-1419809 

425 

3-836 

0-5838730 

2-1426828 

430 

3-814 

0-5814104 

2-1433846 

435 

3-793 

0-5789771 

2-1440865 

440 

3-772 

0-5765724 

2-1447884 

445 

3-751 

0-5741958 

2-1454903 

450 

3-731 

0-5718465 

2-1461921 


Sine oJ 
luclina 
tion 
(1 over 

n = -009 

N 

log. N 

D 

455 

11-448 

1-0587332 

-38644092 

460 

11-386 

1-0563849 

-386567-26 

465 

11-326 

1-0540623 

-38669360 

470 

11-266 

1-0517649 

-38681993 

475 

11-207 

1-0494920 

-38694627 

480 

11-149 

1-0472432 

-38707261 

485 

11-092 

1-0450177 

-38719895 

490 

11-036 

1-0428156 

-38732528 

495 

10-981 

1-0406860 

•88745162 

500 

10-926 

1-0384785 

•38757796 

505 

10-873 

1-0363428 

•38770430 

510 

10-820 

1-0342283 

•38783063 

515 

10-768 

1-0321347 

•38795697 

520 

10-717 

1-0300615 

•38808331 

525 

10-666 

1-0280084 

•38820965 

530 

10-616 

1-0259752 

•38833598 

535 

10-567 

1-0239613 

•38846232 

540 

10-519 

1-0219663 

•38858866 

545 

10-471 

1-0199898 

■38871500 

550 

10-424 

1-0180816 

■38884133 

555 

10-377 

1-0160914 

•38896767 

560 ' 

10-332 

1-0141689 

-38909401 

565 

10-286 

1-0122636 

•389-2-2035 

570 

10-242 

1-0103753 

•38934668 

575 

10-198 

1-0085037 

•38947302 

580 

10-154 

1-0066485 

•38959936 

585 

10-111 

1-0048095 

■38972670 

590 

10-069 

1-0029863 

•389'85203 

595 

10-027 

1-0011787 

'38997837 

600 

9-986 

0-9993866 

■39010471 

605 

9-945 

0-9976095 

•39023105 

610 

9-905 

0-9958472 

•39035738 

615 

9-865 

0-9940995 

•39048372 

620 

9-826 

0-9923661 

•39061006 

625 

9-787 

0-9906469 

•39073640 

630 

9-749 

0-9889416 

•39086273 

635 

9-711 

0-9872499 

•39098907 

640 

9-673 

0-9855716 

•39111541 

645 

9-636 

0-9839066 

•39124176 

650 

9-600 

0-9822547 

•39186808 

655 

9-563 

0-9806166 

•39149442 

660 

9-528 

0-9789892 

•39162076 

665 

9-492 

0-9773753 

•391,74710 

670 

9-457 

0-9757736 

•39187343 

675 

9-423 

0-9741841 

•39199977 

680 

9-389 

0-9726064 

•39212611 

685 

9-355 

0-9710405 

■39225245 

690 

9-822 

0-9694862 

39237878 

695 

9-289 

0-9679432 

39250512 

700 

9-256 

0*9664115 

39263146 



rOR SPECIAL INCLINATIONS AND VALUES OF (n) 
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Sine o' 

n = 010 1 

n = Oil 

Sine of 
[ticUua 
tion 
(1 oTer) 

tion 

o\er) 

N 

log N 

D 

N 

log N 

D 

455 

460 

465 

470 

475 

480 

485 

490 

49o 

600 

505 

610 

515 

520 

525 

530 

635 

540 

545 

650 

555 

560 

56) 

670 

675 

680 

68o 

590 

59j 

COO 

C05 

610 

615 

620 

&2o 

670 

G?q 

6-tO 

Wd 

C50 

6)5 

6C0 

G6> 

CTO 

CT5 

C80 

Cs., 

TOO 

CO 

TOC 

10 505 

10 448 

10 392 

10 338 

10 284 

10 231 

10 178 

10 127 

10 076 

10 026 

9 977 

9 929 

9 881 

9 834 

9 788 

0 742 

9 697 

9 653 

9 609 

9 566 

9 528 

9 481 

9 440 

9 899 

9 858 

9 819 

9 279 

9 240 

9 202 
9164 

9 127 

9 090 

9 053 

9 017 

8 982 

8 947 

8 912 

8 878 

8 814 

8 810 

8 777 

8 744 
8712 

8 680 

8 618 

8C17 

8 5S6 

8 j ) ) 

1 bwl 

1 0213787 

1 0190327 

1 0167123 

1 0144171 

1 0121464 

1 0098998 

1 0076767 

1 00o4768 

1 0032994 

1 0011442 

0 9990107 

0 9968985 

0 9948072 

0 9927363 

0 99068o4 

0 9886544 

0 9866427 

0 9S4649S 

0 9826756 

0 9807197 

0 9787817 

0 9768614 

0 9749)83 

0 9780723 

0 9712030 

0 9G93o0l 

0 9675132 

0 9656923 
0 90J8871 
0 9620971 

0 9603222 
0 958)621 

0 9)68165 

0 9)50854 
0 953368J 

0 9al66 >4 
0 9499750 
0 9482990 
0 94C6372 
0 9449875 

0 9433d07 
0 941 726 j 
0 9401148 
0 938)153 
0 9369279 

0 93)1)25 
0 9337888 
0 9 22 i6S 
0 9306960 
0 9291G6J 

42937880 

42951918 

42965955 

42979993 

42994030 

43008068 

43022105 

43036143 

43050180 

43064218 

43078255 

4S092293 

4310C330 

43120368 

43134405 

43148443 

43162480 

43170518 

43190555 

48204593 

43218630 

43232668 

43246705 

43260743 

43274780 

43288818 

43302856 

43316803 

43330930 

43344968 

48359005 

43373043 

43387080 

43401118 

43415155 

43429193 

43443230 

43457268 

43471305 

43485343 

43409380 
4J513418 
43 )27455 
43541493 
43555530 

43509)68 

43)8360) 

43597643 

41611680 

4362^718 

9 733 
9680 

9 629 

9 578 

9 528 

9 479 

9 431 

9 383 

9 336 

9 290 

9 244 

9 200 

9 155 
9112 

9 069 

9 027 

8 985 

8 914 

8 904 

8 864 

8 824 

8 785 
8747 

8 709 

8 672 

8 635 

8 599 

8 563 

8 527 

8 492 

8 457 

8 453 

8 389 

8 356 

8 323 

8 291 
8259 

8 227 
8195 
8164 

8132 

6103 

8 073 

8 044 

8 014 

7 985 

7 9^7 

7 923 

7 900 
7873 

0 9882295 

0 98588o7 

0 9835674 

0 9812744 

0 9790058 

0 9767614 

0 9745405 

0 9723427 

0 9701674 

0 9680142 

0 9658829 

0 9637730 

0 9616838 

0 9596150 

0 9575664 

0 9555376 

0 9585280 

0 9515373 

0 9495652 

0 9476115 

0 9456757 

0 9467575 

0 9418560 

0 9399727 

0 9381055 

0 9862548 

0 9344201 

0 93’6013 
0 9307982 
0 9290104 

0 9272378 
092^797 
0 9237363 

0 9220073 

0 9202925 

0 91B5917 

0 9169043 

0 9152304 

0 9135698 
0-9119223 

0 910187G 
0 9086055 

0 9070560 

0 90o4587 

0 9038735 

0 9023002 

0 900738G 

0 8991887 

0 8976501 
OS961228 

47231668 

47247109 

47262551 

47277992 

47293483 

47308874 

47324310 

47339757 

47355198 

47370639 

47386081 

47401522 

4741696S 

47432404 

47447846 

47463287 

47478728 

47494169 

47509011 

47525052 

47540493 

47655934 

47671376 

47586817 

47602258 

47617699 

47633141 

47648582 

47664023 

47679464 

47694906 

47710347 

47725788 

47741229 

47756671 

47772112 

47787553 

47802994 

47818436 

47833877 

47849318 

47864759 

47880201 

4789o642 

47911083 

47926524 

47941966 

479^7407 

47972848 

47988289 

455 

460 

465 

470 

475 

480 

485 

490 

495 

500 

505 

510 

615 

520 

525 

530 

535 

540 

545 

550 

555 

5C0 

56) 

670 

576 

580 

685 

590 

595 

600 

605 

BW 

015 

620 

62o 

630 

635 

640 

615 

650 

6o5 

660 

665 

670 

675 

680 

685 

690 

695 

700 


40 


VALUES OP P, LOG P, APD D 



9-089 

9-040 

8-992 

8-945 

8-899 

8-853 

8-808 

8-763 

8-719 

8-676 

8-634 

8-592 

8-551 

8-510 

8-470 

8-431 

8-392 

8-354 

8-316 

8-279 

8-242 

8-205 

8-170 

8-134 

8-099 

8-065 

8-031 

7-998 

7-964 

7-932 

7-900 

7*868 

7-836 

7-805 

7*774 

7*744 

7-714 

7*684 

7*655 

7*6-26 


0-9585309 

0-9561892 

0-9538730 

0-95158-20 

0-9493156 

0-9470732 

0-9448544 

0-9426588 

0-9404856 

0-9383346 

0-9362053 

0-9340973 

0-9320102 

0-9299435 

0-9278969 

0-9258701 

0-9238626 

0*9218740 

0-9199040 

0-9179523 

0-9160185 

0-9141024 

0-9122036 

0-9103219 

0-9084568 

0-9066081 

0-9047754 

0-9029587 

0-9011577 

0-8993720 

0*8976014 

0-8958454 

0*8941041 

0-8923772 

0-8906645 

0*S8vS9656 

0-8872805 

0*8856086 

0-8839500 

0-8823046 

0-8806719 
0-8790519 
0-8774444 
0-8758491 i 
0-8742659 ; 

0-8726947 | 
0-8711353 j 
! 0-8695874 1 
I 0-8680509 I 
I 0-8665257 


•51525456 

•51542301 

•51559146 

•51575991 

•51592836 

•51609681 

•51626526 

*51643371 

*51660216 

*51677061 

*51693906 

•61710751 

*51727596 

*51744441 

•51761286 

*51778131 

•51794976 

•51811821 

*51828666 

*51845511 

*51862356 

*51879201 

•51896046 

*51912891 

•51929736 

•51946581 

•51963426 

•51980271 

•51997116 

*52013961 

*52030806 

*52047651 

*52064496 

*52081341 

•52098186 

•52115031 

•52131876 

*52148721 

*52165566 

•5218*2411 

•52199256 

•5*2216101 

•52232946 

•5*2249791 

•52260636 

*52283481 

*52300326 

*5*2317171 

•5*2:534016 

•52:550861 


8-323 

8-280 

8-239 

8-197 

8-157 

8-117 

8-078 

8-039 

8-001 

7-964 

7-926 

7-890 

7-854 

7-818 

7-783 


7-681 

7-648 

7-615 


n = *013 


log. N 


0-9317108 

0-9293711 

0-9270569 

0-9247679 

0-9225035 

0-9202632 

0-9180464 

0-9158526 

0-9136814 

0-9115324 

0-9094051 

0-9072992 

0-9052141 

0-9031494 

0-9011048 

0-8990800 

0-8970745 

0-8950879 

0-8931199 

0-8911702 

0-8892384 

0-8873243 

0-8854275 

0-8835477 

0-8816846 

0-8798379 

0-8780073 


•55819244 455 
•55837493 460 
•558.55742 465 
i -55873990 -470 
•55892239 475 

•55910488 480 
*55928737 485 

*55946985 490 

•55965234 495 
•55983483 600 

•56001732 505 
•56019980 510 
•56038-229 515 

'56056478 520 
•56074727 

•56092975 
-56111224 585 

•56129473 540 

•56147722 545 

'56165970 550 

•56184219 555 

•56202468 560 
•56220717 
•56238965 
•56257214 

■56275463 
■56293712 


0-8761926 

•5G3119G0 

590 

0-8748935 

•56330209 

595 

0-8726098 

•56348458 

COO 

0-8708412 

•56306707 

005 

0-8690872 

•56384955 

610 

0-8673479 

•56403204 

015 

0-8656230 

•5 6 4214525 

6-20 

0-8639122 

•504:-5970-2 

6-25 

0-8022154 

•56457950 

030 

0-8605322 

•56476199 

6255 

0-8.588623 

•56494448 

640 

0-8572057 

•56512697 

615 

0-B555G-23 

•565:5094 5 

050 

0-85:!9310 

•56549191 

6.55 

0-852:51:57 

•505G74!.'5 

660 

0-8507082 

•5658569-2 

66.5 

0-81911.50 

•5()00:59l0 

670 

0-8475:5:58 j 

•5662-2189 

675 

0-84.59615 i 

•50040138 

680 

O-BLMOTl ! 

•566.'i8687 

6.8.5 

0-84-2861-2 j 

•.'66769:5.5 

690 

0-8 11 25-266 : 

•5669.51 HI 

rmm 

0-8:5980:5:5 i 

■56713 (>’>3 j 

700 







rOB SPECIAL INCLINATIONS AND VALUES OT (n) 41 


Sine of 
Inclina 
tion 

1 o%er) 


a = 014 


n = 015 

Sine of 
Inclim 
tion 

1 o\er) 

N 1 

log N 

D 

N 

log N 

D 

455 

8 078 

0 9073255 

60113032 

7 674 

0 8850240 

64406820 

455 

KMl 

8 037 

3 9049876 

60132685 

7 613 

0 8826880 

04427876 

460 

465 

7 992 

3 9026754 

60152337 

7 502 

0 8803777 

64448933 

465 

470 

7 970 

3 9003884 

60171990 

7 553 

0 8780925 

64469989 

470 

475 

7 909 

0 8981259 

60191642 

7 513 

0 8758319 

64491045 

475 

480 

7 808 

0 8958376 

60211295 

7 475 

0 8735954 

64512101 

480 

485 

7 828 

3 8936726 

60230947 

7 437 

0 8713823 

64533158 

485 

490 

7 789 

Q 8914808 

60250600 

7 399 

0 8091923 

64554214 

490 

495 

7 770 

0 8893115 

60270272 

7 362 

0 86702o0 

64575270 

495 

600 

7 712 

0 8371645 

60289905 

7 326 

0 8648798 

64596326 

500 

605 

7 674 

0 8850391 

60309557 

7 291 

0 8627563 

64617383 

50) 

610 

7 637 

0 8829351 

00329210 

7 255 

0 6606541 

64638139 

510 

015 

7 601 

0 8803520 

60348862 

7 221 

0 8585728 

64659195 

515 

520 

7 565 

0 8787892 

60368515 

7 186 

0 8565119 

64680551 

520 

525 

7 529 

0 8767465 

60383167 

7153 

0 8544711 

64701608 

525 

030 

7 494 

Q 8747236 

60407820 

7120 

0 8524501 

64722064 

530 

635 

7 460 

0 8727200 

60427472 

7 087 

0 8504484 

04743720 

585 

640 

7 426 

0 8707374 

60447125 

7 054 

0 8484656 

64704770 

540 

545 

7 392 

0 8087693 

60466777 

7 028 

0 8465014 

04785833 

545 

660 

7 359 

0 8003215 

C0480430 

6991 

0 8445555 

64800889 

550 

655 

7 320 

0 8048917 

00506082 

6 960 

0 8426275 

04827945 

555 

660 

7 204 

0 8029795 

60527735 

C930 

0 8407171 

04840001 

560 

60) 

7 202 

0 8610340 

00745387 

6 900 

0 8383241 

64870058 

505 

670 

7 251 

0 8'jO >007 

C0<)C5040 

6 870 

0 esowsi 

64891114 

570 

575 

7 200 

0 3573466 

00')84092 

0 841 

0 83508S8 

64912170 

675 

IIS 

7 170 

0 8757003 

60601345 

6 812 

0 8332459 

64933220 

680 


7 140 

0 8j30721 

60C21997 

6 783 

0 8314190 

040)4283 

585 

690 

7 110 

0 8518)93 

C0C43650 

6 755 

0 8296081 

64975339 

590 

695 

7 080 

0 8700022 

00663302 

6 727 

0 8278128 

0499639) 

595 


7 051 

0 8482S04 

006329)5 

6 699 

0 8260329 

03017451 

600 


7 02J 

0&16)n7 

00702007 

6 072 

0 8242680 

05038503 

605 


6 99) 

0 8447616 

60722260 

6 645 

0 8225170 

C5059564 

010 

\ 615 

0960 

0 H460242 

00741912 

6019 

0-BI07823 

650S0620 

Oil 


0 9JO 

0 8415012 


0 591 

0 8100012 

0)101070 

020 

G27 

6 912 

0 8.19)924 

G07H1217 

6 507 

0 8173542 

05122T13 

025 

GOO 

0 8S'j 

0 B.5789 7 7 

00S00S7O 

6 541 

OSir.GOU 

0)143789 

6.10 

0.57 

0 8')S 

0 8.502162 

60920')22 

0 516 

0 8189S1G 

05164815 

015 

GIO 

6H52 

0 8.54 74S2 

C0S40175 

6491 

0 8123155 

6)185901 

010 

or, 

CSOO 

0 8.528916 

60379S27 

G40G 

0 8106028 

05206958 

045 

A'O 

0 780 

0 8.512712 

00879480 

6 442 

0 8090211 

05228014 

6*,0 

G57 

C 777 

0 8290231 

«)S991H2 

6418 

0 8073902 

65219070 

C'1 

■Mm*. 

G 7150 

0 82^73 

0091H7a7 

0 394 

0 BO’7820 

0527012C 

COO 

■mBS 

0 707 

0 82610 5S 

CO'UMIT 

6 871 

0 8011801 

05291181 

00.5 

Bmsii 

0 0.81 

j0 821Sl24 

C097H)90 

6 147 

0 802590s 

05112219 

G70 

■ ■IDE 

0 050 

j 0 8-2 52 5 52 

00977742 

6321 

0 8010111 

053 53295 

075 


0 052 

10 8216679 

00997197 

6 302 

0 7901479 


6S0 


0 009 

j0S20UO.l 

01017017 

6 270 

0 7978912 


08', 

B^nm 

C 

,0 81R'(>0.V 

010.(6700 

6 257 

0 79f>.1’21 

0.5190161 

090 


0 702 

'0 8170 UO 

010 >6172 

6 215 

0 7918-21 ( 

0.5117520 

095 



Osr>M21 

bWOOO". 

6 210 

0-791. ,018 

051 1V,7D 

7D0 




• 1‘2 


YAr.UKS OF K, LOG K, AND D 


^inoof 
Im-liiin- 
tion 
,1 over' 


n — -017 

K 

i 

‘ D 

i 

•J 

7-OOS 

0-8155960 

j -72994896 

•IGO 

(V070 

n-Hi:}-2686 

1 -78018260 

•1(5,-. 

6-9:m 

0-8109568 

1-7.8012121 

'170 

6-897 

0-8886751 

j •7.8065987 

-17.-) 

6-801 

'0-8.'J()n80 

1 -78089.851 

•18’0 

6-826 

0-8341.849 

'•78118715 

•IS.-) 

6-792 

0-8.'nn754 

1 -78187.579 

•100 

6-758 

0-8-297891 

•78161442 

•19.-) 

6-72} 

0-8-270258 

1 •7:518.5;}0G 

i)00 

6-691 

0-82.)1,836 

j -78209170 

.70,-) 

6-058 

0-8288087 

i -7.8288081 

510 

0-626 

0-8212650 

t ■7:!2r)6897 

K n 

0-595 

0-8191872 

i -7.82.80701 

n 1 n 

6-56:1 

0-8171-299 

■ •78:!0 10-25 


6-5;)8 

0-8150926 

1 '7.832,8189 

5:50 

0-502 

0-8180751 

i -78852852 

5:55 

6-.I78 

0-8110769 

' •78,876216 

.710 

6-41.8 

0-8090976 

1 -7.8100080 

5 1.7 

6-414 

0-8071869 

* •7:542.8914 


6-8,85 

0‘.80.)19J6 

: -78147807 

.7.)7 

0-857 

0-8082701 

•7.8471671 

5G0 

6-829 

0-8018688 

•78}9558r) 

505 

6-802 

0-799178S 

' -78519:599 

570 

6-275 

0-7976018 

1 -7:554 8 2 62 

575 

6 -2-1 B 

0-7957455 

; -78567126 

580 

6-222 

0-79890G1 

1 -7:559 0990 

585 

0-106 

0-79-208-27 

: -7.8614854 

500 

0-170 

0-7902758 

j •7.8088717 

505 

0-14-1 

0-7881836 

1 -78062581 

000 

6-119 

0-7867072 

! -73686445 

005 

0-095 

0-7819459 

i -73710309 

010 

G-070 

0-78.81993 

• 7 : 37 : 3417:3 

015 

G-016 

0-7814672 

•737580:36 

020 

6-022 

0-7797496 

, -73781900 

625 

5-999 

0-7780461 

•7380.5764 

680 

5-975 

0-7768566 

•73S29G27 

685 

5-952 

0-7746806 

•738.53491 

040 

5-929 ■ 

0-7780180 

•73877355 

645 

5-907 

0-771,8688 

•73901219 

050 

5-885 

0-7697826 

•73925082 

655 

5-863 

0-70S1092 

•73948946 

660 

5-841 

0-7764985 

•73942810 

665 

5-8-20 

0-7649004 

•73996674 

670 

5-798 

0-7633145 

•74020537 

675 

5-778 

0-7617406 

•74044401 

680 

5-757 

0-7601786 

•74068265 

685 

5-736 

0-7586284 

•74092129 

690 

5-716 

0-7570898 

•74115992 

695 

5-696 

0-7555625 

•74139856 

700 

5-676 

0-7540464 

•74163720 


n = -020 

Sine (if 
(ncliim- 

N 

1 log. N 

D 

tion 

over) 

6-259 

! 0-7964890 

•85875760 

4,55 

6-225 

0-7941014 

•85903835 

460 

6-192 

0-7918,595 

•85931910 

465 

6-160 

0-7895827 

•85959985 

470 

0-128 

0-7873,80.) 

f 

•8.5988060 

475 

0-097 

0-785102,8 

•80016135 

480 

6-066 

0-782.8076 

•86044210 

485 

6-030 

0-7.807162 

•86072285 

490 

6-006 

0-7785572 

•86100360 

495 

5-976 

i 0-7764204 

t 

•86128135 

500 

5-947 

‘ 0-7743054 

•86156510 

505 

5-918 

0-7722116 

•86184585 

510 

5-890 

0-7701387 

•86212660 

515 

5-86:5 

0-7680862 

•86240735 

520 

5-835 

0-7660.)38 

•86268S10 

.525 

5-808 

0-7610112 

•86290885 

530 

5-782 

0-7620479 

•86:324960 

5:35 

5-755 

0-7600735 

•86.3530,35 

540 

5-730 

0-7581176 

•86:381110 

545 

5-704 

0-7501801 

•86409185 

5.50 

5-679 

0-7542605 

•86437260 

555 

5-054 

0-75235SO 

•80465335 

560 

5-6.80 

0-750i7.89 

•86493410 

565 

5 "605 

0-74,80062 

•86521485 

570 

5-582 

0-7407553 

•86549560 

575 

5-558 

0-7-449208 

•86577635 

580 

5-535 

0-7431023 

•86605710 

585 

5-512 

0-7412997 

•86633585 

590 

5-489 

0-7395128 

•86661860 

595 

5-467 

0-7377413 

•86689935 

600 

5-445 

0-7359849 

•86718010 

605 

5-423 

0-7342431 

•86746085 

610 

5-402 

0-7325158 

•86774160 

615 

5-380 

0-7308031 

•86802235 

620 

5-359 

0-7291045 

•86830310 

625 

5-339 

0-7274198 

•S6S58385 

630 

5-318 

0-7257487 

•868S6460 

635 

5-298 

0-7240910 

-86914535 

640 

5-278 

0-7224465 

•86942610 

645 

5-258 

0-7208152 

•86970685 

650 

5-238 

0-7191967 

•86998760 

655 

5-219 

0-7175909 

•87026835 

660 

5-200 

0-7159975 

•87054910 

665 

5-181 

0-7144164 

•87082985 

670 

,5-162 

0-7128473 

•87111060 

675 

5-144 

0-7112902 

•87139135 

680 

5-126 

0*7097449 

•87167210 

685 

5-108 

0-7082111 

•87195285 

690 

5-090 

0-7066886 

•87223360 

695 

5-072 

0-7051774- 

•87251435 

700 






rOR SPECIAL INCLINATIONS AND VALUES OF (h) 


43 


n = 0225 1 

N 1 

N 

D 

5 787 

0 7624544 

9GG10230 

6 756 

0 7601806 

96641815 

5 726 

0 7578324 

96673399 

6 696 

0 7555594 

96701983 

5 660 

0 7533108 

06736508 

5 637 

0 75108G5 

90708152 

6 609 

0 7488850 

90799780 

6 581 

0 74G7077 

96831821 

6 553 

0 7445524 

96802905 

5 526 

0 7424194 

9GB94490 

6 499 

0 7403030 

90926074 

5 473 

0 7382179 

90957058 

5 447 

0 7361488 

96989243 

5 421 

0 7341000 

07020827 

5 390 

0 73207U 

97052411 

6 371 

0 7300024 

97083990 

6 347 

0 7280728 

97115580 

6 322 

0 7201021 

97147105 

6 298 

0 7241500 

97178749 

5 276 

0 7222102 

97210333 

6 2o2 

0 7203003 

97241918 

6 229 

0 7184021 

07273502 

6 206 

0 7105211 

97305080 

6184 

0 7146571 

9733CC71 

6162 

0 7128099 

97368255 

6140 

0 7109791 

97099840 

6119 

0 7091613 

97431424 

6 098 

0 7073054 

97463008 

5 077 

0 7055823 

97494593 

5 050 

0 7038144 

97520177 

6 036 

0 7020010 

97557761 

6 010 

0 7003230 

97589346 

4 990 

0 6980001 

97620930 

4 970 

0 6908910 

97652515 

4 957 

0 0951901 

97084099 

4 938 

0 6985151 

97715083 

4 919 

0 6918476 

97747268 

4 900 

0 6901937 

977788)2 

4 881 

0 6885529 

97810436 

4 86.3 

0 0869253 

97012021 

4 845 

0 6853101 

97873605 

4 827 

0 C8.370.S3 

97905190 

4 810 

0 6821180 

97930774 

4 792 

0 6805412 

97908.358 

4 775 

0 6789759 

97999943 

4 758 

0 0774224 

98031527 

4 741 

0G758807 

98063111 

4721 

0 6743507 

' 9S094696 

4 708 

0 6728.319 

98126280 

4 092 

0 6713214 

98l578&i 


0 7331657 1 0734470 455 
0 7308453 1 0737979 400 
0 7285500 1 0741489 405 

0 7262810 10744998 470 
0 7240359 10748508 475 
0 7218100 1 0752017 180 
0 7190175 1 0755520 485 
0 7174431 1 0759030 490 
0 7152913 1 0702545 495 
0 7131017 10706051 500 
0 71105 37 1 0769504 505 
0 7089071 1 077 3078 510 
0 7069014 1 0776583 515 
0 704S500 1 0780092 520 
0 7028307 1 0783001 525 
0 7008253 10787111 530 

! 0 6988391 1 0790020 585 
! 0 0908719 1 0794120 510 
10 0919232 1 070 7 0 39 5 1 5 
I 0 0920928 1 0801148 550 
10 0910803 1 0801058 555 
! 0 089185) 10808107 500 
10 0873080 1 0H11C70 505 
I 0 085 1475 10815180 570 

1 0 6830030 10818095 575 
' 0 0817702 I 1 0S22201 580 
, 0 0799049 1 0825714 585 
10 0781095 1 082922 3 500 

0 070 3897 1 083278 3 5 9 5 
1 0 0740253 1 0830242 COO 


IOC7287CO 1 0830751 005 
0 6711113 J OBJ 3201 fOD 
I 0 6094212 10810770 015 
0 0077155 10850279 020 
, 0 6000240 1 0353789 C25 
' 0 0013464, 1 0857298 030 
0 0020821 ^ I 0800808 6 55 
0 0010 319 1 0804 317 010 
0 059394011 0807820 015 
0 0577701 10871330 050 
I 0 6501589' 1 0871815 055 
10 0545602 1 0878354 COO 
0 0529739, 10881864 005 
0 0518999 1 1 0885 373 070 
0 0-198380 1 0888883 675 
I 0 6182879 1 0892392 080 
*0 6407490 1 0895901 685 
,0 0152230 1 0899111 090 
I 0 0-4 >7070 1 0902920 095 
1 0 0122030 1 1 0900129 700 




46 


VALUES OP N, LOG N, AND D 


n = -009 



n = *010 


9-223 

9-191 

9-160 

9-128 

9-097 

9-067 

9-036 

9-006 

8-976 

8-947 

8-918 

8-889 

8-860 

8-832 

8-804 

8-776 

8-749 

8-722 

8-695 

8-668 

8-641 

8-615 

8-589 

8-563 

8-538 

8-513 

8-488 

8-463 

8-438 

8-414 

8-390 

8-366 

8-342 

8-319 

8-295 

8-272 

8-249 

8-226 

8-204 

8-182 

8-159 

8-137 

8-116 

8-094 

8-073 


0-9648908 

0-9633810 

0-9618821 

0-9603938 

0-9589159 

0-9574483 

0-9559910 

0-9545438 

0-9531063 

0-9516787 

0-9502607 

0-9488522 

0-9474532 

0-9460635 

0-9446828 

0-9433113 

0-9419486 

0-9405948 

0-9392497 

0-9379132 

0-9365850 

0-9352653 

0-9339539 

0-9326505 

0-9313553 

0-9300681 

0-9287888 

0-9275173 

0-9262535 

0-9249973 

0-9237485 

0--9225072 

0-9212731 

0-9200464 

0-9188270 

0-9176145 

0-9164090 

0-9152105 

0-9140188 

0-9128339 

0-9116557 

0-9104841 

0-9093191 

0-9081606 

0-9070084 

0-9058626 

0-9047232 

0-9035899 

0-9024627 

0-9013416 


-39275780 

-39288413 

-39301047 

-39313681 

-39326315 

-39338948 

-39351582 

-39364216 

-39376850 

-39389483 

-39402117 

•39414751 

•39427385 

•39440018 

•39452652 

•39465286 

•39477920 

•39490553 

•39503187 

•39515821 

•39528455 

•39541088 

•39558722 

•39566356 

•39578990 

•39591623 

•39604257 

•39616891 

•39629525 

•39642158 

•39654792 

•39667426 

•39680060 

•39692693 

•39705327 

•39717961 

•39730595 

•39743228 

•39755862 

•39768496 

•39781130 

•39793763 

•39806397 

•39819031 

•39831665 

•39844298 

•39856932 

•39869566 

•39882200 

•39894833 


8-465 

8-436 

8-407 

8-378 

8-350 

8-322 

8-294 

8-266 

8-239 

8-212 

8-185 

8-159 

8-133 

8-107 

8-081 

8-056 

8-030 

8-006 

7-981 

7-956 

7-932 

7-908 

7-884 

7-861 

7-887 

7-814 

7-791 

7-768 

7-746 

7-724 


7-490 

7-470 

7-450 

7-430 

7-411 


log. N 


0-9276480 

0-9261406 

0-9246439 

0-9231578 

0-9216821 

0-9202168 

0-9187617 

0-9173167 

0-9158815 

0-9144561 

0-9130403 

0-9136341 

0-9102373 

0-9088497 

0-9074713 

0-9061020 

0-9047416 

0-9033900 

0-9020471 

0-9007127 

0-8993868 

0-8980692 

0-8967601 

0-8954590 

0-8941660 

0-8928812 

0-8916041 

0-8908848 

0-8890731 

0-8878191 

0-8865726 
0-8853334 
0-8841016 
0-8828771 
0-8816599 ' 

0-8804496 ' 
0-8792463 • 


1(1 ora; 


•43639755 

•43653793 

•43667830 

•43681868 

•43695905 

•43709943 

•43723980 

•43738018 

•43752055 

•43766093 

•43780180 

•43794168 

•43808205 

•43822243 

•43836280 

•43850318 

•43864355 

•43878393 

•43892430 

•43906468 

•43920505 

•48934543 

•43948580 

•43962618 

•43976655 

•43990693 

•44004730 

•44018768 

•44032805 

•44046843 

•44060880 

•44074918 

•44088955 

•44102993 

•44117030 

•44131068 

•44145105 


0-8780500 -44159143 
0-8768606 -44173180 
0-8756779 -44187218 


0-8745020 

0-8733327 

0 - 87-21698 

0-8710135 

0-8698633 

0-8687200 

0-8675827 

0-8664516 

0-8653267 

0-8642078 


•44201255 

•44215293 

•44229330 

- 44-243368 

•44257405 

•44271443 

•44285480 

•44299518 

•44313555 

•44327593 




roR srrc'UL intli>j\tioxs and yaiaji ^ or (»o 
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Sine of 
nclini 
tiou 

1 over) 

n = -Oil 


n « -oia 


Him Ilf 
liiillii I 

Hull 

(1 {i\ii} 

N 

log N 

D 

N 

]('(' N 

I) 

705 

7 845 

ObOlOOGI 

1800 17 U 

7 328 

0 83501 1 1 

523077(10 

705 

710 

7 818 

0 89 J 1011 

4B010172 

7 30) 

0 H6 15082 

52381551 

7lft 

715 

7 791 

0 89J6000 

180)1611 

7 27H 

0 H020157 

52101390 

715 

720 

7 765 

0 8901227 

48050051 

7 253 

0 8005338 

5'2IIN21I 

720 

725 

7 738 

0 8886491 

48065196 

7 221) 

0 859002 ! 

52135080 

725 

730 

7 712 

0 8871858 

480809)7 

7201 

0 8570011 

521519 11 

730 

735 

7 687 

0 8857329 

48096U7H 

7 180 

0 8501502 

52108770 

735 

740 

7 661 

0 8842901 

48111810 

7157 

0 8517001 

52185021 

710 

745 

7 636 

0 8828571 

48127261 

7 163 

ft 8532785 

5‘25ft2H31 

715 

750 

7 611 

0 8814308 

48142702 

7 no 

0 H51H573 

5'25l9in 

750 

755 

7 580 

0 8800201 

18158141) 

7 087 

0 8501457 

525 I0I50 

755 

760 

7 562 

0 8786160 

48173581 

7WM 

0H100137 

5255300) 

7(.0 

765 

7 537 

0 8772214 

48189020 

7011 

081705)1 

5250 18)0 

705 

770 

7 513 

0 87fi&359 

48201167 

7 Oil) 

IJ 8102077 

5'25H( 0)1 

770 

775 

7 490 

0 8744597 

48219908 

6 907 

0 81180 )5 

52f2) )5 )0 

775 

780 

7 466 

0 8730925 

482 )5)19 

6975 

0 81)5281 

52020 {81 

7H0 

7a5 

7 443 

0 6717342 

482.50701 

6 953 

0 8121722 

520 )7220 

785 

790 

7 420 

0 8703618 

48201>2 )2 

6 0)1 

0 8108248 

52051071 

790 

795 

7 897 

0*6600440 

4828107) 

6 010 

OHJOlWj] 

52<,70')I0 

795 

800 

7 874 

0 8077118 

48297114 

6 88') 

0 8 815f2> 

52087701 

Wl 

80j 

7*802 

0*6063881 

48)12550 

6W/) 

0 8,08)1) 

52709,00 

8/)5 

810 

7 329 

0*6050727 

48327W 

6 817 

0 8. 55210 

72721451 

8)0 

815 

7*3f;7 

0*80.176.50 

48)1 M/8 

6 827 

0 8.)42r/) 

527 8290 

815 

820 

7*286 

O-6024CO7 

48,-56879 

6W/. 

0'8.)2)1'K) 

52755141 

820 

62} 

7*261 

0*6011758 

48)71.21 

6 78. 

(rnnh//2 

5277108/, 

8'2.5 

m 

7*243 

(rk./j-^rA 

48y//76> 

6'7«/. 


52786'*,! 

8/) 

f&j 

7*221 

O'a560i‘‘i 

464852<« 

6 746 

0'82'Ky7i>, 

528/)'070 

8)5 

840 

7*200 

0^57 

4812f>MI 

6*727 

^>■82781 1 5 

52822.521 

8)0 

815 

7179 


i-'i-J/H, 

6^f)7 

0*8*26.5511 

728. /'/}6 

m 

k-jO 

7 159 

0*8.54 *«%'5 

4^1515-27 

6 688 

VtU 

7285621 1 

87) 

855 

713-' 

0'-^-5.i-5952 

4" 10096*) 

6*66') 

(ykiu/i/fi 

52*^ /;56 

) 55 

8W 

7118 


4'1-Zia^ 

6*6-7) 


528*//y;l 

86/) 

86-5 


0*8-5Jl2>4 

5-1/7^51 
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VALUES OF N, LOG N, AND D 


n = -009 


log. N 


39275780 

39288413 

39301047 



n = -010 


N log. N 


Siue of 
fucliiia- 

I tion 
(1 over) 


8-465 

8-436 

8-407 

8-378 

8-350 

8-322 

8-294 

8-266 

8-239 

8-212 

8-185 

8-159 

8-133 

8-107 

8-081 

8-056 

8-030 

8-006 

7-981 

7-956 

7-932 

7-908 

7-884 

7-861 

7-837 

7-814 

7-791 

7-768 

7-746 

7-724 

7-701 

7-680 

7-658 

7-636 

7-615 

7-594 

7-573 

7-552 

7-531 

7-511 

7-490 

7-470 

7-450 

7-430 

7-411 

7-391 

7-372 

7-353 

7-334 

7-315 


0-9276480 

0-9261406 

0-9246439 

0-9231578 

0-9216821 

0-9202168 

0-9187617 

0-9173167 

0-9158815 

0-9144561 

0-9130403 

0-9136341 

0-9102373 

0-90S8497 

0-9074713 

0-9061020 

0-9047416 

0-9033900 

0-9020471 

0-9007127 

0-8993868 

0-8980692 

0-8967601 

0-8954590 

0-8941660 

0-8928812 

0-8916041 

0-8903348 

0-8890731 

0-8878191 

0-8865726 

0-8853334 

0-8841016 

0-88-28771 

0-8816599 

0-8804496 

0-8792463 

0-8780500 

0-8768606 

0-8756779 

0-8745020 

0-8733327 

0-8721698 

0-8710135 

0-8698635 

0-8687200 

0-8675827 

0-8664516 

0-8653267 

0-8642078 


) -43639755 705 

) -43653793 710 

» -43667830 715 
5 -43681868 7-20 
. -43695905 725 

} -43709943 730 

' -43723980 735 

' -43738018 740 

i -43752055 745 

. -43766093 750 

; -43780130 755 
. -43794168 760 

-43808205 765 

■43822243 770 

•43836280 775 

■43850318 780 
•43864355 785 

•43878393 790 

•43892430 795 

■43906468 800 

■43920505 805 

•43934543 810 
•43948580 815 
•43962618 820 
•43976655 825 

•43990693 830 

•44004730 835 

•44018768 840 

■44032805 845 

•44046843 850 

•44060880 855 

•44074918 860 

•44088955 865 

-4410-2993 870 

■44117030 875 

•44131068 880 
•44145105 885 

•44159143 890 

•44173180 895 

•44187218 900 

•44201255 905 

■44215293 910 

•44229330 915 

•44243368 920 

•44257405 925 

•44271443 930 

•44285480 935 

•44299518 940 

•44313555 945 

•44327593 950 




rOR SPECIAL INCLINATIOI^S AKD VALUES OE (ti) 


IX = -on 

n — -OIS 

( log N 

D 

N 

log N 

D 1 


48003731 

7 328 

:0 66501U 

52367706 


48019172 

7 303 

0 8635082 



48034613 

7 278 

0 8620157 



48050054 

7 253 

0 8605338 

52418241 

0 8S86491 

48065496 

7 229 

0 6590623 

52435086 


48080937 

7 204 

0 8576011 

52451931 


48096378 

7180 

0 8561502 

52468776 


48111819 

7 157 

0 8547094 

52485621 


48127261 

7133 

0 8532785 

52502466 

0 8314338 

48142702 

7110 

0 8518573 

52519311 


48158143 1 

7 087 

0 8504457 

52536156 

0 87861C0 

48173584 

7 064 

0 8490437 

52553001 

0 8772214 

481^026 

7 041 

0 8476511 

52569846 

0 8768359 

48204467 

7 019 

0 8462677 

52586691 


7 4G0 0 8730925 48235349 

7 443 0 8717842 48250791 

7 420 0 8703S18 48266232 

7 897 0 8690440 48281673 

7 374 0 8677118 48297114 

7 352 0 8663881 48312556 

7 329 0 8650727 48327997 

7 307 0 8037656 48J48438 

7 286 0 8024667 ' 48358879 

7 2(U 0 8011758 i 48374321 

7 243 0 8598030 48389762 

7 221 0 858G181 I 48405203 

7 200 0 8573^09 1 48420644 

7 179 0 8560918 1 48436086 | 

7 159 0 8548395 48451527 

7 188 0 8535952 48466968 

7 118 0 8723582 48482409 

7 098 , 0 8511284 I 484978^1 
7 078 0 8499060 48713292 

7 0 58 1 0 8480910 4852878 J 


I 0 8435284 
0 8421722 
08408248 
0 8894861 
0 8381560 


52620881 780 ' 

52637226 7S5 1 
52654071 790 I 
I 52670916 795 
52687761 800 
52704606 805 
52721451 810 
52788296 816 
52755141 820 
52771986 825 
02788831 880 
62805676 835 
52822521 840 

52839866 845 
I 52856211 850 

5287305C 855 
528S9901 860 

5290674G 865 
52923591 870 

52940436 875 
52957281 880 
52974126 885 
52990971 890 
51007816 895 
530246C1 900 
53041506 905 
53058351 910 
53077196 915 
53092041 920 
53I0888G 925 
53125731 930 
53142576 935 
53179421 940 
5317C2C6 945 
^3193111 950 


YALUliS OF N, LOG N, AND D 


Siiio of 
Iiicliim- 
tion 
(1 over) 


n =: -013 



n — -014 

N 

log. N 

I) 

N 

log.'N 

D 

705 

6-891 

0-8382910 

-56731082 

6-510 

0-8140019 

•61095657 

710 

0-867 

0-8307898 

-50749930 

6-494 

0-8125025 

•61J 15310 

715 

6-844 

0-8352993 

•50768179 

G-472 

0-8110140 

•61134962 

720 

0-821 

0-8338194 

•50780428 

6-450 

0-8095360 

•61154615 

725 

0-798 

0-8323499 

•50804077 

6-428 

0-80S0684 

•61174267 

730 

0-775 

0-8308907 

•50822925 

6-406 

0-8066112 

■61193920 

735 

0-75-2 

0-8294418 

•50841174 

6-385 

0-8051642 

•61213572 

740 

0-730 

0-8280030 

•50859423 

6-864 

0-8037273 

•61233225 

745 

0-708 

0-8205740 

•50877672 

6-343 

0-802300-2 

•61252877 

750 

G-G80 

0-8251548 

•50895920 

6-322 

0-8008830 

•61272530 

■ ^ 

0-004 

0-8237452 

•50914169 

6-302 

0-7094753 

•61292182 


6-043 

0-8223452 

•50932418 

6-282 

0-7980772 

•61311835 


6-621 

0-8-209540 

•50950667 

6-262 

0-7906885 

•61331487 

B nil 

0-000 

0-8195732 

•50968915 

6-242 

0-7953089 

•61351140 

776 

0-580 

0-8182010 

•50987104 

6-2-22 

0-7939386 

•61370792 

780 

6-559 

0-8108379 

•57005413 

0-203 

0-7925774 

•61390445 

785 

6-539 

0-8154837 

•570-23062 

0-188 

0-7912251 

•61410097 

790 

6-518 

0-8141382 

•57041910 

0-164 

0-7898816 

•61429750 

795 

6-498 

0-8128014 

•57060159 

6-145 

0-7885468 

•61449402 

800 

0-478 

0-8114733 

•57078408 

6-127 

0-7872206 

•61469055 

805 

0-459 

0-8101530 

•57090657 

6-108 

0-7859028 

•61488707 

810 

0-439 

0-8088423 

•57114905 

6-090 

0-7845934 

•61508360 

815 

0-420 

0-8075392 

•57133154 

6-071 

0-7832922 

•61528012 

820 

0-401 

0-8002443 

•57151403 

6-053 

0-7819992 

•61547665 

825 

0-382 

0-8049575 

•57169052 

6-036 

0-7807139 

•61567317 

880 

6-303 

0-8036787 

•57187900 

6-018 

0-7794875 

•61586970 

835 

6-345 

0-80-24079 

•57206149 

6-000 

0-7781685 

•61606622 

840 

6-326 

0-8011448 

•57224398 

6-983 

0-7769073 

•61626275 

845 

0-308 

0-7998892 

-57-242647 

5-966 

0-7756538 

■61645927 

850 

6-290 

0-7986414 

•57200895 

5-949 

0-7744078 

•61665580 

855 

0-272 

0-7974011 

•57279144 

6-932 

0-7731693 

•61GS5232 

860 

6-254 

0-7961681 

•57297393 

6-915 

0-7719382 

•61704885 

865 

6-237 

0-7949424 

•57315042 

5-898 

0-7707145 

•61724537 

870 

6-219 

0-7937241 

•57333890 

5-882 

0-7694980 

•61744190 

875 

6-202 

0-7925130 

•57362139 

5-865 

0-7682889 

■61763842 

880 

6-185 

0-7913090 

•57370388 

6-849 

0-7670867 

•61783495 

885 

6-168 

0-7901119 

•57388637 

5-833 

0-7658916 

•61803147 

890 

6-151 

0-7889217 

•57400885 

5-817 

0-7647033 

•61822800 

895 

6-134 

0-7877384 

•57425134 

5-801 

0-7635219 

•61842452 

900 

6-117 

0-7865619 

•57443383 

5-786 

0-7623474 

•61862105 

905 

6-101 

0-7853921 

•57461632 

5-770 

0-7611795 

•61881757 

910 

6-085 

0-7842290 

•57479880 

5-755 

0-7600182 

•61901410 

915 

6-068 

0-7830723 

•57498129 

5'739 

0-7588634 

•61921062 

920 

6-052 

0-7819221 

•57516378 

5-724 

0-7577151 

•61940715 

925 

6-036 

0-7807783 

•57534627 

5-709 

0-7565732 

•61960367 

930 

6-021 

0-7796409 

•57552875 

5-694 

0-7554377 

•61980020 

935 

6-005 

0-7785098 

•57571124 

• 5-679 

0-7543085 

•61999672 

940 

5-989 

0-7773849 

■57589373 

5-665 

0-7531855 

•62019325 

1 945 

5-974 

0-7762661 

•57607622 

5-650 

0-7520686 

•62038977 

950 

5-959 

0-7751584 

■57625870 

5-636 

0-7509578 

•62058630 


Sine of 
fncliim- 
tiou 
(1 over) 


705 

710 

715 

720 

725 

780 

735 

740 

745 

750 

755 

760 

765 

770 

775 

780 

785 

790 

795 

800 

I 805 
I 810 
815 
820 
825 

830 

835 

840 

845 

850 

855 

860 

865 

870 

875 

880 

885 

890 

895 

900 

905 

910 

915 

920 

925 

930 

935 

940 

945 

950 




rOR SPECIAL INCLINATIORS AND VALUES OE (n) 


49 


n = 017 

N 

log N 

D 

5 656 

0 7525414 

74187584 

5 637 

0 7510474 

74211447 

5 618 

0 7495642 

74235311 

5 599 

0 7480916 

74259175 

5 580 

0 7406294 

74283039 

5 561 

0 7451775 

74306902 

5 543 

0 7437859 

74330766 

5 525 

0 7423043 

74354630 

5 507 

0 7408826 

74378494 

5 489 

0 7394706 

74402357 

5 471 

0 7380683 

74426221 

5 454 

0 7366755 

74450085 

5 436 

0 7352922 

74473949 

5 419 

0 7339180 

74497812 

5 402 

0 7325531 

74521676 

5 385 

0 7311972 

74545540 

5 368 

0 7298503 

74669404 

5 352 

0 7285121 

74593267 

5 336 

0 7271826 

74617181 

5 319 

0 7256617 

74640995 

5 803 

0 7245492 

74664859 

5 287 

0 7232451 

74688723 

5 272 

0 7219498 

74712586 

5 256 

0 7206616 

74786460 

5 241 

0 7198820 

74760814 

5 225 

0 7181105 

74784177 

5 210 

0 7168470 

74808041 

5195 

0 7155911 

74881905 

5 180 

0 7148429 

74855769 

5 165 

0 7131022 

74879632 

5 151 

0 7118691 

74903496 

5188 

0 7106434 

74927360 

5 122 

0 7094250 

74951224 

5 108 

0 7082138 

74975087 

5 093 

0 7070100 

74998951 

5 079 

0 7058131 

75022815 

5 066 

0 7046233 

75046679 

6 052 

0 7034404 

75070542 

5 038 

0 7022643 

75094406 

5 025 

0 7010951 

75118270 

6 011 

0 6999325 

75142134 

4 998 

0 6987766 

75165997 

4 985 

0 6976271 

75189861 

4 971 

0 6964841 

75213725 

4958 

0 6953475 

75237589 

4946 

0 6942173 

75261452 

4 933 

0 6930934 

75285316 

4 920 

0 6919758 

75809180 

4 908 

0 6908642 

75333044 

4 895 

0 6897587 

75356707 




VAUUJiO iN, JUUli JN, AWU 1) 


Si no of 
Inclinn- 
tion 
(1 over) 


n — -020 


K 

log. N 

D 


5-054 

0-7036773 

-87279510 


5-037 

0-7021881 

-87307585 

715 

5-020 

0-7007097 

-87335660 


5-003 

0-6992419 

-87363735 

725 

4-986 

0-6977845 

-87391810 

730 

4-970 

0-6963375 

-87419885 

735 

4-953 

0-6949007 

-87447960 

740 

4-937 

0-6934739 

-87476035 

745 

4-921 

0-6920570 

-87504110 

750 

4-905 

0-6906499 

-87532185 

755 

,4-889 

0-6892524 

-87560260 

760 

4-874 

0-6878645 

-87588335 

765 

4-858 

0-6864860 

-87616410 

770 

4-843 

0-6851166 

-87644485 

775 

4-828 

0-6837565 

-87672560 

780 ' 

4-813 

0-6824055 

1 -87700635 

785 

4-798 

0-6810633 

-87728710 

790 

4-788 

0-6797300 1 

i -87756785 

795 

4-769 

0-6784053 

! -87784860 

800 

4-754 

0-6770892 

-87812935 

' 805 

4-740 

0-6757816 

-87841010 

810 

4-726 

0-6744823 

-87869085 

815 

4-712 

0-6731913 

-87897160 

820 

4-698 

0-6719084 

-87925235 

825 

4-684 

0-6706336 

-87953310 

830 

4-671 

0-6693670 

-87981385 

835 

4-657 

0-6681082 

-88009460 

840 

4-644 

0-6668571 

•88037535 

845 

4-630 

0-6656136 

•88065610 

850 

4-617 

0-6643778 

•88093685 

855 

4-604 

0-6631495 

•88121760 , 

860 

4-591 

0-6619286 

•88149835 ^ 

865 

4-578 

0-6607150 

•88177910 

870 

4-566 

0-6595086 

•88205985 

875 

4-553 

0-6583096 

•88234060 

880 

4-541 

0-6571176 

■88262135 

885 

4-528 

0-6559326 

•88290210 

890 

4-516 

0-6547544 

•88318285 

895 

4-504 

0-6535831 

•88346360 

900 

1 4-492 

0-6524187 

•88374435 

905 

4-480 

0-6512610 

•88402510 

910 

4-468 

0-6501098 

•88430585 

915 

4-456 

0-6489651 

•88458660 

920 

4-445 

0-6478269 

•88488735 

925 

4-433 

0-6466951 

•88514810 

930 

4-422 

0-6455698 

•88542885 

935 

4-410 

0-6444507 

•88570960 

940 

4-399 

0-6433378 

•88599035 

945 

4-388 

0-6422310 

-886-27110 

1 950 

4-377 

0-6411303 

•88655185 



n = -0225 

Sine(f 

luclina- 


log. N 

D 

tiou 
(1 over) 

4-675 

0-6698279 

•98189449 

il 

4-659 

0-6683424 

•98221033 


4-644 

0-6668677 

•98252618 

715 

4-628 

0-6654036 

•98284202 

tmm 

4-613 

0-6639499 

•98315786 

.725 

4-597 

0-6625065 

•98349371 

1^ 

4-582 

0-6610733 

•98378955 

735 

4-567 

0-6596503 

•98410540 

740 

4-552 

0-6582371 

•98442124 

745 

4-538 

0-6568336 

•98473708 

mmi 

4-523 

0-6554898 

•98505293 

755 

4-509 

0-6540555 

•98536877 


4-494 

0-6526807 

•98568461 

765 

4-480 

0-6513151 

•98600046 

770 

4-466 

0-6499586 

•98631630 

775 

4-453 

0-6486112 

•98668215 

780 

4-439 

0-6472727 

•98694799 

785 

4-425 

0-6459430 

•98726383 

790 

4-412 

0-6446220 

•98757968 

795 

4-399 

0-6433097 

•98789552 

800 

4-385 

0-6420057 

•98821136 

805 

4-372 

0-6407100 

•98852721 

810 

4-359 

0-6894227 

•98884305 

815 

4-347 

0-6381435 

•98915890 

820 

4-334 

0-6368724 

•98947474 

825 

4-321 

0-6356094 

•98979058 

830 

4-309 

0-6343543 

•99010643 

835 

4-296 

0-6331068 

•99042227 

840 

4-284 

0-6318670 

•99073811 

845 

4-272 

0-6306349 

•99105396 

850 

4-260 

0-6294102 

•99136980 

855 

4-248 

0-6281930 

•99168565 

860 

4-236 

0-6269830 

•99200149 

865 

4-225 

0-6257803 

•99231733 

870 

4-213 

0-6245849 

•99263318 

875 

4-201 

0-6233966 

•99294902 

880 ’ 

4-190 

0-6222152 

•99326486 

885 

4-179 

0-6-210407 

-99358071 

890 

4-167 

0-6198731 

-99389655 

895 

4-156 

0-6187123 

•99421240 

900 

4-145 

0-6175582 

•99452824 

905 

4-134 

0-6164106 

•99484408 

910 

4-124 

0-6152696 

•99515993 

915 

4-113 

0-6141351 

•99547577 

920 

4-102 

0-6130070 

•99579161 

925 

4-092 

0-6118853 

•99610746 

930 

4-OSl 

0-6107698 

•99642330 

935 

4-071 

0-6096605 

•99673915 

940 

4-060 

0-6085574 

•99705499 

945 

4-050 

0-6074603 

•99737083 

950 






FOE SPECIAL INOLISATIONS AND VALDES OF (n) 


n = *0250 

n = 0276 

Sine of 
nclma 

N 

log N 

D 

N 1 

log N 

D 

1 o\er) 


0 6407105 

1 0909939 

4 124 

0 6163437 

1 2000933 

705 

4 357 

0 C392284 

1 0918448 

4 110 

) 6138648 

1 2004793 

710 


0 6377571 

L 0916958 

4 096 

) 6123966 

1 2008653 

715 

4 328 

0 6362964 

1 0920467 

4083 

3 6109391 

1 2012514 

720 

4 314 

0 6348461 

1 0923976 

4 069 

0 6094920 

1 2016374 

725 


0 6334061 

1 0927486 

4 056 

0 6080551 

1 2020234 

730 

4 285 

0 6dl97&l 

1 0930995 

4 042 

0 6006285 

1 2024095 

735 

4 271 

0 6305567 

1 0934504 

4 029 

0 6052121 

1 2027955 

740 

4 257 

0 6291468 

1 0938014 

4 016 

0 6038054 

1 2031815 

745 

4 244 

0 6277468 

1 0941523 

4003 

0 6024085 

1 2035675 

750 

4 230 

0 6263564 

1 0045033 

3 990 

0 6010212 

1 2039586 

755 

4 217 

0 6249756 

1 0948542 

8 978 

0 5990435 

1 2048396 

7G0 

4 203 

0 6236041 

1 0952051 

3 965 

0 5982752 

1 2047256 

765 

4190 

0 6222418 

1 0955560 

3 953 

0 5969161 

1 2051117 

770 

4 177 

0 6208887 

1 0959070 

3 941 

0 5955661 

1 2054977 

776 

4104 

0 6195448 

1 0962579 

3 928 

0 5942253 

1 2058837 

780 

4 152 

0 6182097 

1 0966089 

8 916 

0 5928934 

1 2062698 

785 

4 139 

0 6108834 

1 0909598 

8 905 

0 6915702 

1 2066558 

790 

4126 

0 6155658 

10973108 

3 893 

0 5902567 

1 2070418 

795 

4114 

0 6142568 

1 0976617 

8 881 

0 5889499 

1 2074279 

800 

4102 

0 6129562 

1 0980126 

8 869 

0 5876524 

1 2078109 

805 

4 089 

0 6116040 

10983636 

8 858 

0 5860634 

1 2081099 

810 

4 077 

0 6103800 

1 0987145 

8 847 

0 5850826 

1 2085860 

815 

4 065 

0 0091042 

10990654 

3835 

0 5838099 

1 2089720 

620 

4 054 

0 0078365 

1 0994164 

3 824 

0 5825458 

1 2093580 

825 

4 042 

0 0065768 

1 0997673 

3 813 

0 5812888 

1 2097440 

880 

4 030 

0 6053251 

1 100U83 

8 802 

0 5800402 

1 2101801 

635 

4 019 

0 6040810 

1 1004692 

3 791 

0 5787098 

1 2105161 

840 

4 007 

0 6028446 

1 1008201 

3 781 

0 5775660 

1 2109021 

845 

8 996 

0 6016159 

1 1011711 

3 770 

0 5703404 

1 2112S82 

850 

3 985 

0 6003945 

1 1015220 

3 759 

0 6761228 

1 2116742 

855 

3 974 

0 5991807 

1 1018729 

3 749 

0 5789116 

1 2120602 

860 

3 963 

0 5979742 

1 1022239 

3 789 

0 5727081 

1 2124463 

865 

3 952 

0 0967749 

1 1025748 

3 728 

0 5715119 

1 2128323 

870 

3 941 

0 5955829 

1 1029258 

3 718 

0 5703231 

1 2132183 

875 

3 930 

0 5943979 

1 1032767 

3 708 

0 5691412 

1 2136044 

880 

3 919 

0 5932198 

1 1036276 

3 698 

0 5670663 

1 2139904 

885 

3 909 

0 5920487 

1 1039786 

3 688 

0 5667983 

1 2143764 

890 

3 898 

0 5908845 

1 104329O 

3 678 

0 5656372 

1 2147625 

895 

3 888 

0 6897271 

1 1046804 

3 668 

0 5644829 

1 2151485 

900 

3 878 

0 5885763 

1 1050314 

3 659 

0 5633353 

1 2155345 


3 868 

0 5874322 

1 1053823 

3 649 

0 5621943 

1 2159205 

910 

3 857 

0 5862946 

1 1057333 

3 640 

0 5610o98 

1 2163006 

915 

3 847 

0 5S51634 

1 1060842 

8 630 

0 5599318 



3 837 

0 5840386 

1 1064351 

3 621 

0 558S101 

1 2170766 

925 

3 828 

0 5829203 

1 1067861 

3 612 

0 5576949 

1 2174647 

930 


0 5818082 

1 1071.>70 

3 602 

0 556^859 

1 2178507 



0 5807023 

1 1074879 

8 593 

0 5o54832 

1 2182367 



0 579602O 

1 1078389 

3 5&1 

0 5543865 




0 5785088 

1 1081898 

3 575 

0 5532959 

1 2190088 

9.^0 


52 


VALUES OE E, LOG N, AND D 


Sine of 
Inclina- 
tion 
(1 over) 


n = *030 


N 

log. E 

r> 

705 

3-918 

0-5930107 

1-3091927 

710 

3-904 

0-5915347 

1-3096138 

715 

3-891 

0-5900695 

1-3100349 

720 

3-878 

0-5886149 

1-3104560 

725 

3-865 

0-5871707 

1-3108772 

730 

3-852 

0-5857368 

1-3112983 

735 

3-840 

0-5843132 

1-3117194 

740 

3-827 

0-5828996 

1-3121405 

745 

3-815 

0-5814959 

1-3125617 

750 

3-803 

0-5801019 

1-3129828 

755 

3-791 

0-5787175 

1-3134039 

760 

3-779 

0-5773428 

1-3138250 

765 

3-767 1 

0-5759774 

1-3142462 

770 

3-755 

0-5746212 

1-3146673 

775 

3-743 

0-5732742 

1-3150884 

780 

3-732 

0-5719363 

1-3155095 

785 

3-721 

0-5706073 

1-3159307 

790 

3-709 

0-5692871 

1-3163518 

795 

3-698 

0-5679756 

1-3167729 

800 

3-687 

0-5666726 

1-3171940 

805 

3-676 

0-5653781 

1-3176152 

810 

3-665 

0-5640919 

1-3180363 

815 

3-654 

0-5628140 

1-3184574 

820 

3-644 

0-5615442 

1-3188785 

825 

3-633 

0-5602826 

1-3192997 

830 

3-623 

0-5590290 

1-3197208 

835 

3-612 

0-5577833 

1-3201419 

840 

3-602 

0-5565453 

1-3205630 

845 

3-592 

0-5553150 

1-3209842 

850 

3-582 

0-5540923 

1-3214053 

855 

3-572 

0-5528771 

1-3218264 

860 

3-562 

0-5516693 

1-3222475 

865 

3-552 

0-5504687 

1-3226687 

870 

3-542 

0-5492755 

1-3230898 

875 

3-533 

0-5480895 

1-3235109 

880 

3-523 

0-5469105 

1-3239320 

885 

3-513 

0-5457386 

1-3243532 

890 

3-504 

0-5445735 

1-3247743 

895 

3-495 

0-5434153 

1-3251954 

900 

3-486 

0-5422639 

1-3256165 

905 

3-476 ' 

0-5411192 

1-3260377 

910 

3-467 , 

0-5399811 

1-3264588 

915 

3-458 , 

0-5388495 

1-3268799 1 

920 

•3-449 ! 

0-5377244 

1-3273010 1 

925 

3-440 ; 

0-5366057 

1-3277222 I 

930 

3-432 1 

0-5854933 

1-3281433 

935 

3-423 

0-5343873 

1-3285644 

940 

3-414 ' 

0-5332874 

1-3289855 

945 

3-406 ' 

0-5321936 

1-3294067 j 

950 

3-397 

0-5311059 

1-3298278 j 


n = -035 


E 

log. E 

D 

tion 
(1 over 

3-593 

0-5554169 

1-5273914 

m 

3-581 

0-5539462 

1-5278827 


3-569 

0-5524862 

1-5283741 

715 

- 3-557 

0-5510369 

1-5288654 


3-545 

I 0-5495980 

1-5293567 

725 

3-533 

; 0-5481693 

1-5298480 


3-522 

! 0-5467510 

1-5303393 

735 

3-510 

J 0=5453428 

1-5308306 

740 

3-499 

j 0-5439443 

1-5313219 

745 

3-488 

j 0-5425556 

1-5318132 

750 

3-477 

! 0-5411766 

1-5323046 

755 

3-466 

' 0-5398071 

1-5327959 

760 

3-455 

1 0-5384470 

1-5332872 

765 

3-444 

! 0-5370961 

1-5337785 

770 

3-434 

' 0-5357543 

1-5342698 

775 

3-423 

0-5344217 

1-5347611 

780 

3-413 

0-5320980 

1-5352524 

785 

3-402 

0-5317831 

1-5357437 

790 

3-392 

0-5304768 

1-5362351 

795 

3-382 

0-5291791 

1-5367264 

800 

3-372 

0-5278899 

1-5372177 

805 

3-362 

0-5266089 

1-5377090 

810 

3-352 

0-5253364 

1-5382003 

815 

3-342 

0-5240719 

1-5386916 

820 

3-333 

0-5228154 

1-5391829 

825 

3-323 

0-5215671 

1-5896742 

830 

3-314 

0-5203267 

1-5401656 

835 

3-304 

0-5190939 

1-5406569 

840 

3-295 

0-5178689 

1-5411482 

845 

3-286 

0-5166514 

1-5416395 

850 

3-277 

0-5154414 

1-5421308 

855 

3-268 

0-5142389 

1-5426221 

860 

3-259 

0-5130436 

1-5431134 

865 

3-250 

0-5118556 

1-5436047 

870 

3-241 

0-5106749 

1-5440961 

875 

3-232 

0-5095012 

1-5445874 

880 , 

3-224 

0-5083345 

1-5450787 

885 

3-215 

0-5071746 

1-5455700 

890 

3-206 

0-5060217 

1-5460613 

895 

3-198 

0-5048756 

1-5465526 

900 1 

3-190 

0-5037361 

1-5470439 

905 


3-181 

0-5026032 

1-5475352 

910 


3-173 

0-5014768 

1-5480266 

915 


3-165 

0-5003569 

1-5485179 

920 


3-157 

0-4992435 

1-5490092 

925 


3-149 

0-4981364 

1-5495005 

930 


3-141 

0-4970355 

1-5499918 

935 


3-133 

0-4959409 

1-5504831 

940 


3-125 

0-4948524 

1-5509744 

945 


3-117 

0-4937700 

1-5514657 

950 



I 



FOR SPECIAL INCLINATIONS AND VALUES OF (n) 
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VALUES OP N, LOG N, AND D 


Sine of 
Inclina- 
tion 
[1 over) 


n = -010 


N 

1 log. N 

D 

955 

7-296 

0-8630950 

•44341630 

960 

7-278 

0-S619SS0 

•44355668 

965 

7-259 

0-860SS70 

•44369705 

970 

7-241 

0-8597919 

•44383743 

975 

7-2-23 

0-8587025 

•44397780 

980 

7-205 

0-S57618S 

•44411818 

985 

7-187 

0-8565408 

•44425855 

990 

7-169 

0-8554683 

•44439893 

995 

7-152 

0-8544014 

•44453930 

1000 

7-134 

0-8533399 

•44467968 

1005 

7-117 

0-S522S39 

•44482005 

1010 

7-100 

0-8512333 

•44496043 

1015 

7-083 

0-8501880 

•44510080 

1020 

7-066 

0-8491479 

•44524118 

1025 

7-049 ; 

0-8481130 

} -44538155 

1030 

7-032 ! 

i 0-8470S34 

•44552193 

1035 

7-016 i 

! 0-8460589 

-44566-230 

1040 

6-999 ! 

0-8450395 

•44580268 

1045 

6-983 j 

>0-8440250 

•44594305 

1050 

6-967 

0-8430154 

•44608343 

1055 

6-950 

0-S42010S 

•44622380 

1060 

6-934 

0-8410111 

•44638418 

1065 

6-919 

0-8400163 

•44650455 

1070 

6-903 

0-8390262 

•44664493 

1075 

6-887 

0-8380409 

) 

•44678530 

1080 

6-872 

0-8370602 i 

•44692568 

1085 

1 6-856 

0-8360842 ! 

•44706605’ 

1090 

1 6-841 

0-8351129 

•44720643 

1095 

6-826 

0-8341461 

•44734680 

1100 

1 6-Sll 

0-8331838 

•44748718 

1105 

! 6-796 

0-8322-260 

•44762755 

1110 

1 6-781 

0-8312726 

•44776793 

1115 

6-766 ! 

0-8303236 

•44790830 

1120 

6-751 1 

0-8293790 

•44804868 

1125 

6-737 ' 0-8284387 

•44818903 

1180 

6-722 1 

0-S275027 

■44832943 

1135 

6-708 i 

0-8265710 

•44846980 

1140 

“ 6-693 

0-8256435 

•44861018 j 

1145 

6-679 

0-8247202 

•44873055 | 

1150 

! 6-665 

0-8238010 

•44SS9093 1 

1155 

1 6-651 

0-S22SS59 

•44903130 

1160 

6-637 

0-8219748 

•44917168 

1165 

6-623 

0-8210678 

-44931-205 

1170 

J 6-609 

0-S20164S 

■44945243 

1175 

6-596 

0-819265S 

•44959280 

1180 

6-582 

0-8183707 

•4497331S 

1185 

6-569 

0-8174796 

■44987355 

1190 

6-555 

0-8165922 

•45001393 

1195 

6-542 

0-8157087 

•45015430 

1200 

6-529 

0-8148289 

•45029468 


n = -on 

Sineo 

Inclin.-: 

N 

log. 

; 

tion 
(1 ovei 

6-763 

0-8301603 

1 -48775793 

935 

6-746 

0-8290554 

•48791234 

960 

6-729 

0-8279565 

•4SS08676 

965 

■ 6-712 

0-8268635 

•48S22117 

970 

6-695 

0-S257762 

•48S37558 

975 

7-679 

0-8246947 

•48852999 

980 

6-662 

0-S2361SS 

•48S6S441 

985 

6-646 

0-8225484 

•4S8S3SS2 

990 

6-630 

0-S214S37 

■48S99323 

995 

6-613 

0-8204-243 

•48914764 

1000 

6-597 

0-8193705 

•4S930206 , 

1005 

6-581 

0-8183219 

•48945647 | 

1010 

6-566 

0-8172788 

•4S9610SS 

1015 

6-550 

0-8162408 

•48976529 

1020 

6-534 

0-8152080 

■48991970 

1025 


6-519 { 0-8141805 | -4900741-2 1030 

6-504 (0-8131582 | -49022853 1035 

6-488 j 0-8121409 I -49038294 1040 

6-473 1 0-S111-2S5 ' -49053736 1045 

6-458 1 0-8101211 | -49069177 1050 

6-443 ! 0-8091186 | -49084618 1055 

6-429 i 0-8081210 -49100059 1080 

6-414 i 0-S0712S4 ; -49115501 1065 

6-399 ! 0-8061404 { -49130942 • 1070 

6-385 J 0-8051572 > -49146383 1075 

6-371 ! 0-8041786 i -49161824 1080 

6-356 ; 0-8032048 l -49177266 1085 

6-342 1 0-8022356 i -49192707 1090 

6-328 1 0-8012709 i -49208148 1095 

6-314 ! 0-8003107 | -49223589 1100 

6-300 ; 0-7993550 1-49-239031 1105 

6-286 j 0-7984037 j -49254472 1110 

6-273 ; 0-7974569 1-49269913 1115 

6-259 ' 0-7965144 1 -49285354 1120 

6-246 1 0-7955762 -49300796 1125 

6-232 0-7948422 ; -49S16‘237 1130 

6-219 0-7937128 l -49331678 1135 

6-206 0-7927874 j -49347119 1140 

6-193 0-7918661 1-49362561 1145 

6-179 0-7909491 ; -49378002 1150 

6-166 0-7900360 ! -49393443 1155 

■6-154 0-7891271 {-49408884 1160 

6-141 0-7882223 i -494-24326 1165 

6-.12S 0-7873214 i -49439767 1170 

6-115 0-7864-244 j -49455-208 1175 

6-103 0-7855315 [-49470649 1180 

6-090 0-78464-25 1-49486091 1185 

6-078 0-7S37573 (-49501532 1190 

6-066 0-7828759 i -49516973 1195 

6-053 i 0-7819982 j -49532414 1200 


rOR SPECIAL INCLINATIONS AND VALUES OF (n) 
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n = 012 1 

N 

log N 

D 

6 J19 

0 8006679 

53209956 

6 303 

0 799o652 

53226801 

6 287 

0 7984685 

53243646 

6 272 

0 7973775 

53260491 

6 256 

0 7962923 

63277336 

6 240 

0 7952127 

53294181 

6 225 

0794138S ' 

533im6 

6 210 

0 7930706 

53327871 

6195 

0 7920079 

53344716 

6 170 

0 7909506 

53361561 

6 164 

0 7898938 

53378406 

6 150 

0 7888523 

53395251 

6 135 

0 7878112 

53412096 

6 120 

0 7867752 

53428941 

6 106 

0 7857445 

53445786 

6 091 

0 7847190 

63462631 

6 077 

0 78S6987 

53479476 

6 083 

0 7826835 

53496321 

0 049 

0 7816782 

53513166 

0 035 

0 7806677 

53530011 

6 021 

0 7790072 

53546856 

6 007 

0 7780717 

53o63701 

5 994 

0 7770810 

53580546 

5 080 

0 7766950 

53597891 

6 966 

0 7767140 

53614236 

5 9o3 

0 7747375 

58631081 

6 940 

0 7737656 

58647926 

5 927 

0 7727983 

53664771 

5 913 

0 7718359 

536S1616 

5 900 

0 7708777 

53098461 

6 887 

0 7699241 

53715306 

6 875 

0 7689749 

53732151 

5 862 

0 7680301 

53748996 

5 849 

0 7670897 

537G5841 

6 837 

0 7661535 

53782680 

5 824 

0 7652216 

63790o31 

5 812 

0 7642941 

53816376 

5-799 

0 7633708 

53833221 

5 787 

0 7624516 

53850066 

6 775 

0 7615365 

53866911 

5 763 

0 760G25G 

53883750 

6 751 

0 7597188 

53300601 

5 739 

0 7588159 

53917446 

5 727 

0 7579171 

53934291 

5 715 

0 7570222 

73951180 

5 703 

0 7oG1318 

53967981 

5 692 

0 7552442 

5S9&1826 

5 080 

0 7543011 

54001671 

5 009 

0 7534817 

54018716 

5 657 

0 752G0C1 

54035361 



r,G 


VALUES OF N, LOG N, AND D 


hiOhv.i 

tioii 


n = -014 




(1 tivcr"' 

N 

1 lo^ 

! ]) 

\ 

o.'irt 

7-022 

1 0-74987:10 ' -62078282 

‘.wo 

7-607 

0-7487741 

' -020979:17 

no.-i 

7 -.793 

1 0-7476612 

; -6-2117.787 

070 

7 -.579 

' 0-7467741 

' -62137240 

07r, 

7'76.7 

' 0-7474928 

-62176892 

oso 

7-772 

! 0-7444172 

•62176747 

98.7 

.5‘73.S 

0-74:1:1472 

•62196197 

‘.100 

7-724 

0-74228-27 

•6-22178.70 

007 

7-711 

0-7412-2:19 

•62-2:!7702 

1000 

7-498 

0-74O17O7 

•6-2277177 

1007 

7-481 

0-7:191-2-27 

-62-274807 

1010 

7-471 

0-7.380798 

•G-2-2944G0 

1017 

7-478 

0-7:1701-26 

-6-2:11411-2 

1020 

7-4.17 

0-7:160100 

•6-2:i:i:i7G7 

1027 

7-4:12 

0-73498:17 

•G‘2:i7:t417 

1000 

7-4-20 

0-7339621 

• 6 - 2 : 17:1070 

1007 

7-407 

0-73-29476 

•62:}9-2722 

1010 

7-;i0 1 

0-7319:1 i:i 

• 6 - 211 - 2:177 

1017 

7-;}82 

0-7309278 

•6243-2027 

1070 

7-;J09 

0-7299-263 

•62171680 

1077 

7-;i77 

0-7289297 

•0-2471332 

lOGO 

,5-;147 

0-7-279:181 

•62190987 

10G7 

7 -33:1 

0-7-269713 

•62710637 

1070 

7-321 

0-7279693 

•62730-290 

1077 

7-309 

0-7-249920 

•G‘2749942 

1080 

7-297 

0-7-240193 

•02509797 

1087 

7-287 

0-7-230713 

•62789-247 

1090 

7-273 

0-72-20880 

■62608900 

1097 

7-262 

0-7211-292 

•0‘202875'2 

1100 

7-270 

■ 0-7-201749 

•02048205 

1107 

5-239 

0-719-2251 

•02667877 

1110 

7-‘2‘27 

' 0-718-2797 

•62687510 

1115 

5-216 

; 0-7173388 

•62707162 

1120 

7-207 

1 0-7164023 

1 •02726815 

1125 

5-194 

■ 0-71.54700 

, -62740467 

1130 

7-183 

0-7145420 

i -62766120 

1135 

5-172 

0-7136183 

•62785772 

1140 

5-161 

0-7126988 

•62805425 

1145 

5-150 

0-7117835 

•62825077 

1150 

5-139 

0-7108723 

•62844730 

1155 

5-128 

0-7099652 

•62864382 

1160 

5-118 

0-7090622 

•62884035 

1165 

5-107 

0-7081632 

•62903687 

1170 

5-096 

0-7072681 

•62923340 

1175 

5-086 

0-7063771 

•62942992 

1180 

5-076 

0-7054900 

•62962645 

1185 

5-065 

0-7046069 

•62982297 

1190 

5-055 

0-7037276 

•63001950 

1195 

5-045 

0-7028520 

•63021602 

1200 

5-035 

0-7019803 

•63041255 


n — -015 

.Sine of 
fjiclhia. 

N 

log. N 

13 

tion 
(1 over) 

5-342 

0-7277365 

•00512445 

955 

5-329 

0-7260394 

•66533501 


5-31 6 

0-72554B3 

•66554558 

965 

5-302 

0-72M631 

•06575614 


5-289 

0-72388:J0 

-60596070 

975 

5-276 

0-722:5098 

■006177-26 

980 

5-203 

0-7212410 

•600:4878.3 

985 

5-270 

0-7201790 

•GG659839 


7-237 

0-7101220 

■66680895 

995 

7-‘227 

0-7180704 

•60701951 

IB 

7-212 

0-7170243 

•66723008 

Hi 

7-200 

0-7159845 

•667440G4 

1010 

7-187 

0-7149481 

-667651-20 

1015 

7-177 

0-7139179 

•6678617G 

1020 

7-163 

0-71-28929 

•66807233 

1025 

.5-171 

0-71187.30 

•G08-28289 


7-139 

0-71085.84 

•66840345 

1035 

7-1-27 

0-70984 88 

•60S70401 

BUIM 

.5-117 

0-70.88442 

•06891458 


7-103 

0-7078445 

•66912514 


7-092 

0-7068497 

•66933570 


7-080 

0-7058599 

•66954626 

Ktil 

7-068 

0-7048750 

•66975683 

Bnt!l 

7-077 

0-703S947 

•66996739 

1070 

7-046 

0-7029193 

•67017795 

1075 

5-034 

0-7019484 

•67038851 

1080 

7-0-23 

0-700982:4 

•67059908 

1085 

7-012 

0-7000208 

-67080964 

1090 

5-001 

0-6990639 

•67102020 

1095 ■ 

4-990 

0-6981114 

•67123076 

1100 

4-979 

0-6971634 

•67144183 

1105 

4-968 

0-6962199 

•67165189 

1110 

4-978 

0-6952808 

•67186245 

1115 

4-947 

0-6943460 

•67207,301 

1120 

4-936 

0-6934155 

•67228358 

1125 

4-926 

0-6924694 

•67249414 

1130 

4-915 

0-6915675 

•67270470 

1135 

4-905 

0-6906499 

•67291526 


4-895 

0-6897364 

■67312583 

1145 

4-885 

0-6888270 

•67333639 


4-874 

0-6879217 

•67354695 

1155 1 

4-864 

0-6870205 

•67375751 


4-853 

0-6861233 

•67396808 

1165 

4-844 

0-6852301 

•67417864 

1170 

4-834 

0-6843409 

67438920 

1175 

4-825 

0-6834557 

67459976 

1180 

4-815 

0-6825744 

67481033 

1185 

4-805 

3-6816969 

67502089 


4-795 

3-6808231 

67623145 

1195 

4-786 

3-6799532 

67544201 





rOB SPECIAL INCLINATIONS AND VALUES OF (n) 57 


Sine of 


n “ 017 





Sine of 

Inclioa 







Inchua 

twn 

1 over) 

N 

log N 


N 

log N 

D 

tion 
{1 01 er’' 

955 

4 882 

0 6886592 

763S0f71 

4 366 

0 6400356 

88683260 

955 

960 

4 870 

0 6875657 

75404635 

4 355 

0 6JS9468 

88711335 

960 

905 

4 858 

0 6864780 

75428499 

4 344 

0 6378639 

88739410 

965 

970 

4 846 

0 6853962 

75462362 

4 333 

0 6367869 

8S7B7485 

970 

975 

4 834 

0 6843202 

75476226 

4 322 

0 6357157 

88795560 

975 

980 

4 823 

0 6832499 

75500000 

4 312 

0 6346502 

88823635 

980 

985 

4 810 

0 6821852 

75523954 

4 301 

0 6335902 

88851710 

985 

990 

4 788 

0 6811260 

75547817 

4 291 

0 6325359 

88879785 

990 

995 

4 787 

0 0800725 

75571681 

4 280 

0 6314871 

88907860 

995 

1000 

4 776 

0 6790244 

75595545 

4 270 

0 6304437 

88935935 

iTiiiiil 

1005 

4 764 

0 6779318 

75619409 

4 260 

0 6294059 

88964010 

1005 

1010 

4 753 

0 6769445 

75643272 

4 250 

0 6283734 

88992085 

1010 

1015 

4 741 

0 6759125 

75607136 

4 240 

0 6273462 

89020160 

1015 

lOiO 

4 730 

0 6748858 

75691000 

4 230 

0 6263242 

89048285 

1020 

1025 

4 719 

0 6738642 

75714864 

4 220 

0 6253074 

89076310 

1025 

1030 

4 708 

0 6728478 

76738727 

4 210 

0 6242959 

89104385 

1030 

1035 

4 697 

0 6718367 

75762591 

4 200 

0 6232895 

89133460 

1085 

1040 

4 680 

0 6708306 

75786455 

4 191 

0 6223882 

89160535 

1040 

1045 

4 676 

0 6698294 

75810319 

4 181 

0 6212918 

89188610 

1045 

1050 

4 665 

0 6688382 

75834182 

4 172 

0 6203003 

89216685 

1050 

1055 

4 654 

0 6678U9 

75858046 

i 162 

0 6198138 

80244760 

1055 

1000 

4 644 

0 6068550 

75881910 

4 153 

0 6188821 

89272835 

1060 

IOOj 

4 6)3 

0 6658741 

75905774 

4143 

0 617-3555 

89300910 

1065 

1070 

4 623 

0 6648973 

75929637 

4 134 

0 6163835 

89328985 

1070 

1073 

4 612 

0 6639253 

759o350l 

4 125 

0 6154163 

89357060 

1075 

1080 

4 602 

0 6629579 

75977365 

4 lie 

0 6144537 

89385185 

1080 

1085 

4 592 

0 6619952 

76001229 

4 107 

0 6134957 

89418210 

1085 

1090 

4 582 

0 6610372 

70025092 

4 098 

0 6125425 

89441285 

1090 

1095 

4 572 

0 6600337 

76048956 

4 089 

0 6115937 

89469360 

1095 

1100 

4 562 

0 6591347 

76072820 

4080 

0 6106495 

89497435 

n^l 

1105 


0 6581902 

76096084 

4 071 

0 6097098 

89525510 

1105 

1110 

4 542 

0 6572501 

76120547 

4 062 

0 6087744 

89^53585 

1110 

1115 

4 532 

0 6563140 

76144411 

4054 

0 6078435 

89581660 

1115 

1120 

4 523 

0 6553832 

76168275 

4 045 

0 6069169 

89609735 

1120 

1123 

4 513 

0 6544562 

76192139 

4 036 

0 6059947 

89637810 

1125 

1130 


0 6535334 

762J60O2 

4 028 

0 6050768 

89665885 

1180 

1133 


0 6526160 

76239866 

4 019 

0 6041631 

89693960 

1185 

1140 


0 6517009 

76263730 

4 011 

0 6052537 

89722035 

1140 

1145 


0 6507908 

76287594 

4 003 

0 6023484 

89750110 

1145 

1150 

4 466 

0 0498849 

76311457 

3 994 

0 6014472 

89778185 


1155 




3 986 

0 6005501 

89806260 

1155 

1160 




3 978 

0 5996571 



1165 

4 418 

0 6471915 

76383049 

3 970 

0 59876S1 


1165 

n-o 


0 6463018 


3 962 

0 5978831 



1175 

4 420 

0 6454161 

76430776 

3 954 

0 5970021 

89918560 


1180 

118o 

U90 

U9o 

1200 

4 411 

4 402 

4 393 

4 384 

4 376 

0 G445343 

0 6436564 

0 0427823 

0 0419121 
0 6410456 

76454010 

76478504 

76502367 

76526231 

7C550095 

3 946 

3 938 

3 930 

3 922 

3 914 

0 59GI251 

0 5952519 

0 5945820 

0 5935170 

0 5926553 

8994663) 

89974710 

9000-278.') 

90030S60 

90058935 

■ 


m 


VALUES OF N, LOG N, AND D 


Sine of 
liicliim- 
tioii 
(1 o\or) 


n = -0226 

n = -0250 

Siue of 
hicliiia- 
tioii 
(1 over) 

N 

log. N 

i n 

N 

log. N 

D 

95') 

‘}-0}0 

' 0-0063693 

•997680G8 

3-779 

0-5774211 

1-1085408 

955 

960 

4-030 

10-605-2812 

•99800252 

8-770 

0-5763393 

1-1088917 

960 

965 

4-020 

10-6012019 

•99831836 

8-761 

0-5752685 

1-1092426 

965 

970 

4-010 

, 0-6031315 

•99803421 

3-751 

0-5741935 

1-1095936 

970 

975 

4-000 

1 0-0020639 

•99895005 

3-742 

0-5731293 

1-1099445 

975 

9S0 

3-990 

0-6010021 

j -99926590 

3-733 

0-5720708 

1-1102954 

980 

9y5 

3-981 

: 0-5999 158 

' -99958174 

3-724 

0-5710178 

! 1-1106464 

985 

990 

3-971 

0-5988951 

•99989758 

3-715 

0-5699705 

j 1-1109973 

990 

995 

3-961 

0-5978500 

1-0002131 

3-706 

0-5089287 

1 1*1113483 

995 

1000 

3-952 

0-5968102 

1-0005293 

3-697 

0-5678923 

1 1-1116992 

1000 

1005 

3-913 

0-5957760 

1-0008451 

3-089 

0-5668010 

j 1-1120501 

1005 

1010 

3-933 

0-5917471 

1-OOllGlO 

3-680 

1 0-5658359 

j 1-1124011 

1010 

1015 

3-924 

0-5937236 

1-00147GS 

3-071 

0-5648157 

i 1-1127520 

1015 

1020 

3-915 

0-5927052 

1-0017926 

3-663 

, 0-5638008 

J 1-1131029 

1020 

1025 

3-906 

0-5916921 

1-0021085 

3*654 

1 0-56-27910 

1 1-1134539 

1025 

1060 

3-897 

0-5906811 

1-002 1-2 13 

8-610 

0-5617864 

1 1-1138048 

1030 

1065 

3-888 

0-5896814 

1-0027402 

3-637 

0-5607870 

i 1-1141558 

1035 

lOJO 

3-879 

0-5886838 

1-0030500 

3-G29 

' 0-5597927 

1-1145067 

1040 

1015 

3-870 

0-5876910 

1-0033719 

3-C21 

0-5588033 

1-1148576 

1045 

1050 

3-861 

0-5867031 

1-0030877 

3-613 

0-5578188 

1-1152086 

1050 

1055 

3-852 

0-5857202 

1-0040036 

3-601 

0-5568393 

1-1155595 

1055 

1060 

3-814 

0-5817422 

1-0043194 

3-596 

0-5558640 

1-1159104 

1060 

1065 

3-835 

0-5837691 

1-0040352 

3-588 

0*5548948 

1-110-2G14 

1065 

1070 

3-8-26 

0-5828007 

1-0049511 

3-580 

0-55.39298 

1-1166123 

1070 

1075 

3-818 

0-5818372 

1-0052GG9 

3-572 

0-55-29696 

1-1169633 

1075 

1080 

3-810 

0-5808782 

1-0055828 

3*565 

0-5520139 

1-1173142 

1080 

1085 

3-v801 

0-5790237 

1-0058986 

3-557 

0-5510630 

1-1176651 

1085 

1090 

3-793 

0-5789743 

1-006-2145 

3-549 

0-5501167 

1-1180161 

1090 

1095 

3-785 

0-5780-291 

1-0065303 

3-541 

0-5491749 

1-1183670 

1095 

1100 

3-776 

0-5770885 

1-0068461 

3-534 

0-5482376 

1-1187179 

1100 

1105 

3-768 

0-5761524 

1-0071620 

3-526 

0-5473048 

1-1190689 

1105 

1110 

3-760 

0-575-2-206 

1-0074778 

3-519 , 0-5463764 i 

1-1194198 

1110 

1115 

3-752 

0-5742934 

1-0077937 

3-511 

0-5454525 

1-1197708 

1115 

11-20 

3-744 

0-5733705 

1-0081095 

3-504 

0-5445329 

1-1201217 

1120 

1125 

3-736 

0-57*24518 

1-0084254 

3-496 

0-5436176 

1-1204726 

1125 

1130 

3-729 

0-5715374 

1-0087412 

3-489 

0-5427066 

1-1208236 

1130 

1135 

3-721 

0-5706273 

1-0090571 

3-482 

0-5417999 

1-1211745 

1135 

1140 

3-713 

0-5697216 

1-0093729 

3-475 

0-5408974 

1-1215254 

1140 

1145 

3-705 

,0-5688199 

1-0096887 

3-467 

0-5399991 

1-1218764 

1145 

1150 

3-698 

‘0-5679223 

1-0100046 

3 460 

0-5391049 

1-1222273 

1150 

1155 

3-690 

0-5670289 

1-0103204 

3-453 

0-5382147 

1-1225783 

1155 

1160 

3-682 

0-5661395 

1-0106363 

3-446 

0-5373287 

1-1229292 

1160 

1165 

3-675 

0-5652541 

1-0109521 

3-439 

0-5364466 

1-1232801 

1165 

1170 

3-668 

0-5643727 

1-0112680 

3-432 

0-5355685 

1-1236311 

1170 

1175 

3-660 

0-5634953 

1-0115838 

3-425 

0-5346946 

1-1239820 

1175 

1180 

3-653 

0-5626219 

1-0118996 

3-418 

0-5338244 

1-1243329 

1180 

1185 

3-645 

0-5617524 

1-0122155 

3-412 

0-5329582 

1-1246839 

1185 

1190 

3-638 

0-5608806 

1-0125313 

3-405 

0-5320958 

1-1250348 

1190 

1195 

3-631 

0-5600246 

1-0128472 

3-398, 

0-5312372 

1-1253858 

1195 

1200 

3-624 

0-5591665 

1-0131630 

8-391 

0-5303824 

1-1257367 

1200 






roR SPECIAL INCLINATIOKS AND VALUES OF (n) 


59 


Sine of 
nclina 

n = -0275 

n = 030 

Sineol 

Inclina 

lion 

1 over, 

X 

log N 

D 

N 

log N 

D 

tion 
(1 o^er 

9oo 

3 566 

0 5522113 

1 2193948 

3389 

0 5300243 

1 3302489 

955 

960 

3 557 

0 5511327 

1 2197809 

3 380 

0 5289485 

1 3306700 

060 

965 

3 549 

0 5500600 

1 2201669 

3 372 

0 5278787 

1 8310912 

965 

970 

3 640 

0 5489931 

12205529 

3 364 

0 5268147 

1 3310123 

970 

975 

3 531 

0 5479320 

1 2209390 

3 355 

0 5257505 

1 3319334 

975 

980 

3 523 

0 5468766 

1 2213250 

3 347 

0 5247040 

1 3323545 

080 

635 

3 514 

0 5458267 

1 2217110 

3 339 

0 5236570 

1 3327757 

985 

990 

3 506 

0 5447825 

1 2220970 

3 331 

0 5226167 

1 3331968 

090 

995 

3 497 

0 5437439 

1 2224831 

3 323 

0 5215800 

1 8336179 

995 

1000 

3 489 

0 5427106 

1 2228691 

3 316 

0 5205496 

1 3340390 

1000 

lOOj 

3 481 

0 5416829 

1 2232551 

3 308 

0 5195248 

1 3344602 

1005 

1010 

3 473 

0 5406604 

1 2236412 

3 300 

0 5185052 

1 334881 3 

1010 

1015 

0 465 

0 5396434 

1 2240272 

3 292 

0 5174910 

1 3353024 

1015 

1020 

3 456 

0 5386315 

1 2244132 

3 285 

0 5164 820 

1 3357235 

1020 

1025 

3 448 

0 5376248 

1 2247993 

3 277 

0 5154782 

1 3361447 

1025 

1030 

3 441 

0 5366233 

1 2251853 

8 269 

0 5144797 

I 8065058 

1030 

1035 

3 483 

0 5356270 

1 2255713 

8 262 

0 5104803 

1 0369869 

1035 

1010 

3 425 

0 0346338 

1 2259074 

3 255 

0 5124979 

1 3374080 

1040 

1045 

8 417 

0 5336495 

1 2263434 

3 247 

05115141 

1 3378292 

1045 

1050 

3 409 

0 5326881 

1 2267294 

8 240 

0 510a360 

1 3382505 

1050 

1055 

8 402 

0 5310917 

12271155 

3 233 

0 5095625 

1 3086714 

1055 

1050 

3 894 

0 5307202 

1 2275015 

3 225 

0 aOH.59S8 

1 009092a 

1060 

1065 

3 387 

0 5297535 

1 2278875 

3 218 

0 5076001 

1 8395137 

1065 

1070 

8 379 

0 52S7916 

1 2282735 

3 211 

0 5066710 

1 3u99848 

1070 

1075 

3 372 

0 5278344 

1 2286590 

3 204 

0 50^7167 

1 340J5og 

1075 

1030 

8 364 

0 5268SI9 

12290456 

3197 

0 5CM7C70 

1 3407770 

1080 

103a 

8 357 

0 52o9340 

1 2294316 

3190 

0 ^618221 

1 3411982 

10^5 

1030 

3 350 

0-5249909 

1 2298177 

3 18.1 

O-50-28818 

1 >416193 

1090 

103 » 

3 342 

0 5 240522 

1 230-2037 

3 176 

0 5019400 

13420404 

1095 

1100 

3 335 

0-5231160 

12305897 

3170 

0 5010147 

1 3424615 

1100 

1105 

3 323 

0 522I8.S3 

1 23097o8 

3 163 

0-5000^79 

1 3428827 

1105 

\\\<d 

3321 

O'52l2f30 

1 2313618 

3156 

0 4991&.74 

1 3403038 

mo 

1115 

3 314 

0 5203422 

1 2M7478 

3 150 

0-4982475 

1 3407249 

1115 

1120 

3 307 

0 5194257 

1 2321T39 

3143 

0-497 >609 

1 3141460 

1120 

112o 

3 300 

0-O1W135 

1-2325199 

3 136 

0-4964246 

1 3445672 

112-5 

ir.0 

3293 

0-5176055 

1-2329059 

3130 

0-49>5IP5 

1 344'>^'3 

1130 

1135 

3 286 

0-5167019 

1 23.12920 

J 12-1 

0-494C187 

1 3l54f/i4 

11% 

1140 

8-279 

0-5l5‘«)26 

1 2336780 

3 117 

0-4'>3722:5 

1 ^4y-3C5 

1140 

1145 

3 273 

0-5149073 

1 2340610 

3 110 

0-492‘«299 

1 3462517 

1145 

1150 

0-266 

IO-51401G2 

1 2344'00 

o 104 

0-4919410 

10406728 

1150 

lb> 

3-2.J9 

0-5131219 

1 234‘C.61 

3-09S 

0-4916574 

1 347Cr:9 

1155 

iico 

3-2.J} 

0-512-2461 

1-2352221 

3-092 

0-4f<ll770 

1 3475150 

1100 

1IC.J 

3-246 

0-5113672 

1-23^081 


0-4‘-'»3012 

I-OI79062 

1165 

1170 

3-240 

,0-51(M9-22 

1-2359942 

3-079 

0-4^^291 

1 i 

1170 

ll7o 

3-233 

' 0-5036212 

l-25e."«02 

3 071 

O-4‘‘75610 

I-34‘'77''4 

117' 

1180 

3-227 

O-30-,7542 

1-2:567663 

3-067 

o-4^yy^^9 

1 o;'>i'>i5 

IJO 

11‘tj 

34>0 

0- /jTfiOll 

1-2:571523 

o-roi 


1-34'* 207 

Il‘-5 

ll'K) 

110, 

1200 

3-214 

3-20^ 

3-201 

O-507C^>I8 

0-5061763 

O-50.»246 

l-2375j<i 

1-2379241 

I-2:><>10l 

”-055 

3-049 

3041 

0-4M9<r2 
0-4^4 1270 
er4<*27-7 

1-0., ruik 

1 550(/->:* 
l-O.Vj-.-SO 

ir<» 

11% 

l'*i 


TALUES OF N, LOG N, AND D 




8-110 

8-102 

3-094 

8-087 

3-079 

3-072 

3-064 

3-057 

3-050 

3-043 

3-036 

3-029 

3-022 

3-015 

3-OOS 

3-001 

2-994 

2-987 

2-980 

2-974 

2-967 

2-961 

2-954 

2-948 

2-941 

2-935 

2-928 

2-922 

2-916 

2-910 

2-903 

2-897 

2-891 

2-885 

2-879 

2-873 

2-867 

2-861 

2-856 

2-850 

2-844 

2-888 

2-833 

2-827 

2-821 

2-816 

2-SlO 

2-805 

2-799 

2-794 


lo". N 


0-4926935 

0-4916229 

0-4905583 

0-4894995 

0-4884400 

0-4873993 

0-4863570 

0-4853215 

0-4842910 

0-4832058 

0-4822461 

0-4812318 

0-4802228 

0-4792190 

0-4782205 

! 0-4772271 
I 0-4762389 
0-4752558 
0-4742770 
I 0-4733042 

0-4723859 
0-4718725 i 
0-4704189 
0-4694600 
0-4685110 

0-4675665 

0-4666267 

0-465691G 

0-4647609 

0-4638848 

0-4629132 

0-4619960 

0-4610832 

0-4601748 

0-4592706 

0-4583707 

0-4574751 

0-4565838 

0-4556966 

0-4548135 

0-4539345 

0-4530595 

0-4521886 

0-4513217 

0-4504587 

0-4495997 
0-4487447 
0-4478934 
0-4470459 , 
0-4462022 : 


log. N 


1-5519571 
' 1-5524484 
1-5629397 
1-5534310 
1-5539223 

1-5544136 

1-5549049 

1-5553962 

1-5558876 

1-5563789 

1-5568702 

1-5573015 

1-5578528 

1-5583441 

1-5588354 

1-5593267 

1-5598181 

1-5603094 

1-5608007 

1-5612920 

1-6617833 

1-5622746 

1-5627659 

1-5632572 

1-5637486 

1-5642399 

1-5647312 

1-5652225 

1-5657138 

1-5662051 

1-5666964 

1-5671877 

1-5676791 

1-5681704 

1-5686617 

1-5691530 

1-5696443 

1-5701356 

1-5706269 

1-5711182 

1-5716096 

1-5721009 

1-57-25922 

1-5730836 

1-5735748 

1-5740661 

1-6745574 

1-5750487 

1-5755401 

1-5760314 


2-607 

2-601 

2-594 

2-588 

2-582 

2-576 

2-570 

2-564 

2-558 

2-552 

2-546 

2-540 

2-534 

2-528 

2-523 

2-517 

2-511 

2-506 

2-600 

2-495 


2-462 

2-457 

2-452 

2-447 

2-441 

2-436 

2-431 

2-426 

2-421 

2-416 


0-4161616 

0-4151032 

0-4140509 

0-4130043 

0-4119635 

0-4109284 

0-4098989 

0-4088750 

0-4078567 

0-4068437 

0-4058363 

0-4048341 

0-4038373 

0-4028457 

0-4018593 

0-4008781 

0-3999021 

0-3989311 

0-8979650 

0-3970039 

0-3960477 

0-3950964 

0-8941500 

0-3932083 

0-3922714 

0-8913890 

0-3904113 

0-3894883 

0-3885698 

0-3876558 

0-3867463 
0-3858412 : 
10-3849405 : 
0-3840442 ! 
0-3831521 ! 

0-3822643 : 
0-3813808 5 
0-3805016 5 
0-3796265 " 
0-3787554 5 

0-3778885 5 
0-3770256 £ 
0-3761667 2 
0-375-3118 2 
0-3744609 2 


3 2-2170815 

2 2-2177834 
1 2-2184853 

3 2-2191871 
5 2-2198890 

I 2-2205909 
) 2-2212928 
) 2-2219946 
r 2-2226965 
f 2-2233984 

t 2-2241003 
: 2-2248021 
I 2-2255040 
' 2-2262059 
1 2-2269078 

2-2276096 
2-2283115 
2-2290134 
I 2-2297153 
2-2304171 

2-2311190 

2-2318209 

2-2325228 

2-2332246 

2-2339265 

2-2346284 

2-2353303 

2-2360321 

2-2367340 

2-2374359 

2-2381378 

2-2388396 

2-2395415 

2-2402434 

2-2409453 

2-2416471 
2-2423490 
2-2430509 
2-2437528 : 

2-2444546 : 

2-2451565 : 

2-2458584 I ; 
2-2465603 ; 

2-2472621 1 j 
2-2479640 | ] 


2-364 

2-359 

2-355 

2-350 

2-346 


0-3736140 

0-3727710 

0-3719318 

0-3710963 

0-3702646 


2-2486659 

2-2493678 

2-2500696 

2-2507715 

2-2514734 
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Sine of 
Inclini 


n = 009 



n = 010 


Sine of 
Inclim 

(1 over) 

N 

log N 

D 

K 

log N 

D 

tiou 

1,1 over) 

1205 

7 095 

0 8509741 

40539155 

6 516 

0 8189530 

45043505 

1205 

1210 

7 081 

0 8500996 

40551788 

6 503 

0 8180807 

45057643 

1210 

1215 

7 067 

0 8492288 

40564422 

6 490 

0 8122122 

45071680 

1215 

1220 

7 053 

0 8483618 

40577056 

6 477 

0 811347J 

45085618 

1220 

1225 

7 039 

0 8474984 

40589690 

6 464 

0 8104862 

45099656 

1225 

1230 

7 025 

0 8466387 

40602323 

6 451 

0 8096286 

45113693 

1230 

1235 

7 011 

0 8457826 

40614957 

6 438 

0 8087747 

45127730 

1235 

1240 

6 997 

0 8449300 

40627591 

6 426 

0 8079243 

45141768 

1240 

1245 

6 984 

0 8440809 

40640225 

6 413 

0 8070775 

45155805 

1245 

1250 

6 970 

0 84J2353 

40652858 

6 401 

0 8062340 

45169843 

1250 

1255 

6 957 

0 8423931 

40665492 

6 388 

0 80o3940 

45183880 

1255 

1200 

6 943 

0 8415545 

40678126 

6 376 

D 8045575 

45197918 

1260 

12G5 

6 930 

0 8407192 

40690760 

6 364 

0 8037245 

45211955 

1265 

1270 

6 917 

0 8398873 

40703393 

6 352 

0 8028949 

45225993 

1270 

1275 

6 903 

0 8390589 

40716027 

6 340 

0 8020686 

45240030 

1275 

1280 

6 890 

0 8382837 

40728601 

6 828 

0 8012456 

45254068 

1280 

1285 

6 877 

0 8374119 

40741295 

6 816 

0 8004259 

45268105 

1285 

1290 

6 864 

0 8305933 

40753928 

0 804 

0 7996096 

45282143 

1290 

1295 

6 Sol 

0 83o7780 

40760562 

0 292 

0 7987905 

45296180 

1295 

1800 

6 839 

0 8349659 

40770196 

0 280 

0 7979866 

45810218 

1800 

1305 

6 826 

0 8341570 

40791830 

0 269 

0 7971799 

45324255 

1805 

1810 

6 813 

0 8333514 

40804463 

6 257 

0 7968765 

45838298 

1810 

1815 

6 801 

0 8325489 

40317007 

6 246 

0 7955762 

46852380 

1816 

1820 

8 788 

0 8317495 

40S29731 

6 234 

0 7947700 

45366868 

1820 

1325 

6 770 

0 8309532 

40S42365 

6 223 

0 7039849 

45380405 

1825 

1830 

6 768 

0 8301600 

403.>4993 

6 211 

0 7931939 

45394443 

1880 

1835 

6 751 

0 8293699 

40867632 

6200 

0 7924060 

45408480 

1835 

1840 

6 789 

0 8285829 

40880266 

6189 

0 7916212 

45422518 

1840 

1845 

6 727 

0 8277989 

40892900 

6 178 

0 7908394 

45486555 

1346 

1350 

6 715 

0 8270179 

4090,>533 

6167 

0 790060i) 

45450593 

1350 

1355 

6 703 

0 8262398 

40918167 

6 156 

0 7892846 

45464630 

1355 

1360 

6 691 

0 8254648 

40930801 

6 145 

0 7885118 

45478668 

1360 

1S&5 

6 679 

0 8246927 

40949436 

6134 

0 7877419 

45492705 

1365 

1370 

6 667 

0 8239234 

40956068 

6123 

0 7869748 

45506743 

1370 

1375 

G 655 

0 8231571 

40968702 

6112 

0 7862106 

45520780 

1375 

1380 

6 643 

0 8223936 

40981336 

6 102 

0 7854493 

45534818 

1380 

1385 

6 632 

0 8216329 

40993970 

6 091 

0 7846908 

45548855 

1385 

1390 

6 620 

0 8208750 

41006603 

6 080 

0 7889852 

45562893 

1390 

1395 

6 609 

0 8201200 

41019237 

6 070 

0 7831824 

45576930 

1395 

1400 

6 597 

•0 8193678 

41031871 

6 059 

0 7824324 

45590968 

1400 

1405 

6 586 

0 8186183 

41044505 

6 049 

0 78168ol 

45605005 

1405 

1410 

6 675 

0 8178716 

41057138 

6 039 

0 7809406 

45619043 

1410 

1415 

6 563 

0 8171277 

41069772 

6028 

0 7801969 

46633080 

1415 

1420 

6 552 

0 8163865 

4108240G 

6 018 

0 7794599 

45647118 

1420 

142o 

6 541 

0 8156479 

41095040 

60(» 

0 7787235 

45661155 

1425 

1430 

6 530 

0 8149121 

41107673 

5 998 

0 7779897 

45075193 

1430 

1435 

6 519 

0 8141787 

41120307 

5 988 

0 7772587 

45689230 

1435 

1440 

6 508 

0 8134482 

41132941 

5 978 

0 7765803 

45703268 

1440 

1445 

6 497 


41145575 

5 968 

0 7758045 

45717305 

1445 

1450 

6 486 

0 8119948 

41168208 

5 9o8 10 7750812 

45731343 

U'-O 



62 


VALUES OF N, LOG N, AND D 


Sine- of 
Inclina- 
tion 
(1 over) 

1205 

1210 

1215 

1220 

1225 

1230 

1235 

1240 

1245 

1250 

1255 

12C0 

1265 

1270 

1275 

1280 

1285 

1290 

1295 

1300 

1305 

1310 

1315 

1320 

1325 

1330 

1335 

1340 

1345 

1350 

1355 

1360 

1365 

1370 

1375 

1380 

1385 

1390 

1395 

1400 

1405 

1410 

1415 

1420 

1425 

1430 

1435 

1440 

1445 

1450 



== -on 


n = *012 


0-041 

6-029 

6-017 

6-005 

5-993 

5-982 

5-970 

5-958 

5-947 

5-935 

5-924 

5-912 

5-901 

5-890 

5-879 

5-867 

5-856 

5-845 

5-835 

5-824 

5-813 

5-802 

5-792 

5-781 

5-770 

5-760 

5-750 

5-739 

5-729 

5-719 

5-708 

5-698 

5-688 

5-678 

5-668 

5-658 

5-649 

5-639 

5-629 

5-619 


log. N 


0-7811243 

0-7802542 

0-7793879 

0-7785252 

0-7776661 

0-7768106 

0-7759588 

0-7751105 

0-7742658 

0-7734244 

0-7725866 

0-7717523 

0-7709213 

0-7700937 

0-7692696 

0-7684487 

0-7676311 

0-7668169 

0-7660059 

0-7651981 

0-7643936 

0-7635923 

0-7627941 

0-7619990 

0-7612070 

0-7604183 

0-7596825 

0-7588496 

0-7580700 

0-7572932 

0-7565195 

0-7557486 

0-7549809 

0-7542160 

0-7534540 

0-7526947 

0-7519382 

0-7511847 

0-7504340 

0-7496862 

0-7489409 

0-7481985 

0-7474590 

0-7467221 

0-7459878 

0-7452562 
0-7445272 
0-7438008 
0-7430771 ! 
0-7423560 


-49547856 

-49.563297 

-49578738 

•49594179 

•49609621 

•49625062 

•49640503 

•49655944 

•49671386 

•49686827 

•49702268 

•49717709 

•49733151 

•49748592 

•49764033 

•49779474 

•49794916 

•49810357 

•49825798 

■49841239 

•49856681 

•49872122 

•49887563 

•49903004 

•49918446 

•49933887 

•49949328 

•49964769 

•49980211 

•49995652 

•50011093 

•50026534 

•50041976 

•50057417 

•50072858 

•50088299 

•50103741 

•50119182 

■50134623 

■50150064 

•50165506 

•50180947 

•50196388 

■50211829 

•50227271 

•50242712 

•50258153 

•50273594 

•50289036 

•50304477 


5-646 

5*635 

5-623 

5-612 

5-601 

5-590 

5-579 

5-568 

5-558 

5-547 

5-536 

5-526 

5-515 

5-605 

5-494 

5-484 

5-474 

5-463 

5-453 

5-443 

5-433 

5-423 

5-413 

5-403 

5-393 

5-384 

5-374 

5-364 

5-355 

5-345 

5-336 

5-326 

5-317 

5-308 

5-298 

5-289 

5-280 

5-271 

5-262 

5-253 

5-244 

5-235 

5-226 

5-217 

5-208 


log. N 


0-7517343 

0-7508662 

0-7500018 

0-7491411 

0-7482840 

0-7474306 

0-7465808 

0-7457346 

0-7448919 

0-7440526 

0-7432168 

0-7423845 

0-7415556 

0-7407301 

0-7399080 

0-7390892 

0-7382736 

0-7374614 

0-7366524 

0-7358467 

0-7350442 

0-7342448 

0-7334487 

0-7326556 

0-7318657 

0-7310789 

0-7302951 

0-7295144 

0-7-287368 

0-7-279620 

0-7271903 

0-7264215 

0-7-256558 

0-7248928 

0-7-241328 

0-7233756 

0-72-26213 

0-7218699 

0-7211212 

0-7203752* 

0-7196320 

0-7188916 

0-7181541 

0-7174192 

0-7166869 

0-7159573 

0-7152304 

0-7145062 

0-7137845 

0-7130654 


•54052206 

•54069051 

•54085896 

•64102741 

•54119586 

•54136431 

•54153276 

•54170121 

•54186966 

•54203811 

•54220656 

■54237501 

•54254346 

•54271191 

•54288036 

•54304881 
•54321726 
•54338571 
•54355416 
•54372261 | 

•54389106 

•54405951 

•54422796 

•54439641 

•54456486 

•54473331 

•54490176 

•54507021 

•54523866 

•54540711 

j -54557556 
1 -54574401 
•54591246 
•54608091 
•54624936 

•54641781 

•54658626 

■54675471 

•54692316 

•54709161 

•54726006 

•54742851 

•54759696 

•54776541 

•54793386 

•54810231 

•54827076 

•54843921 

•54860766 

•54877611 
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VALUES OF N, LOG N, AND D 


Sine of 
Inclina- 
tion 


n = -015 

N 

log. N 

D 

4-776 

0-6790871 

•67565258 

4-767 

0-6782246 

•67586314 

4-757 

0-6773659 

•67007370 

4-748 

0-6765109 

•67628426 

4-739 

0-6756596 

•67649483 

4-729 

0-6748117 

•67670539 

4-720 

' 0-6739676 

•67691595 

4-711 

0-6731270 

•67712651 

4-702 

0-6722900 

•67733708 

4-693 

0-6714563 

j -67754764 

4-684 

0-6706262 

! -67775820 

4-675 

0-6697995 

•67796876 

4-666 

0-6689762 

1 -67817933 

4-658 

0-6681564 

•67838989 

4-649 

0-6673399 

: -67860045 

4-640 

0-6665267 

•67881101 

4-631 

0-6657169 

•67902158 

4-623 

0-6649103 

•67923214 

4-614 

0-6641070 

•67944270 

4-606 

0-6633069 

•67965326 

4-597 

0-6625100 

•67986383 

4-589 

0-6617163 

•68007439 

4-581 

0-6609258 

•68028495 

4-572 

0-6601384 

•68049551 

4-564 

0-6593541 

•68070608 

4-556 

0-6585729 

•68091664 

4-548 

0-6577948 

•68112720 

4-540 

0-6570198 

•68183776 

4-532 

0-6562478 

•68154833 

4-524 

0-6554787 

•68175889 

4-516 

0-6547126 

•68196945 

4-508 

0-6539495 

•68218001 

4-500 

0-6531893 

•68239058 

4-492 

0-6524320 

•68260114 

4-484 

0-6516777 

•68281170 

4-476 

0-6509261 

•68302226 

4-469 

0-6501774 

•68323283 

4-461 

0-6494816 

•68344339 

4-463 1 

0-6486885 

•68365395 

4-446 1 

0-6479483 

•68386451 

4-438 

0-6472107 

-68407508 

4-431 

0-6464760 

•68428564 

4-423 

0-6457440 

•68449620 

4-416 

0-6450146 

•68470676 

4-408 

0-6442880 

•68491733 

4-401 

0-6435640 

•68512789 

4-394 

0-6428428 

•68533845 

4-387 

0-6421241 

•68554901 

4-379 

0-6414080 

•68575958 

4-372 

0-6406945 

•68597014 . 



•76573959 

•76597822 

•76621686 

•76645560 


m 

' 1 


ji 



jf 

. 
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rOR SPECIAL INCLINATIONS AND VALUES OF (n) 65 


Sine of 
Inclina 
tion 
(1 orer) 

n = 020 

n = 0225 

Sine of 
Tnclma 
tion 
(1 oier) 

N 

log N 

D 

N 

log N 

D 

1205 

3 907 

0 5917974 

90087010 

3 617 

0 5583122 

1 0134789 

1205 

1210 

3 899 

0 5909431 

90115085 

8 610 

0 5574616 

1 0137947 

1210 

1215 

3 891 

0 6900926 

90143100 

3 603 

0 5566146 

10141106 

1215 

1220 

3 884 

0 5892457 

90171235 

3 596 

0 5557714 

1 0144264 

1220 

1225 

3 876 

0 5884025 

90199310 

3 589 

0 5549318 

1 0147422 

1225 

1230 

8 869 

0 5875630 

90227385 

3 582 

0 5540958 

1 0150581 

1230 

1235 

3 861 

0 5867270 

90255460 

3 575 

0 5532635 

1 0153739 

1235 

1240 

3 854 

0 6858947 

90283536 

3 568 

0 5524347 

1 0156898 

1240 

1245 

8 846 

0 6850658 

90311610 

3 561 

0 5516094 

1 0160056 

1245 

1250 

3 839 

0 5842403 

90339685 

3 555 

0 5507875 

1 0163215 

1250 

1255 

3 832 

0 5834183 

90367760 

3 548 

0 5499691 

1 0166378 

1255 

1260 

3 825 

0 5825998 

90395835 

3 541 

0 5491542 

1 01G9531 

1260 

1263 

3 818 

0 5817847 

90423910 

3 535 

0 5483428 

1 0172690 

1265 

1270 

3 810 

0 5809730 

90451985 

3 528 

0 5475347 

1 0175848 

1270 

1275 

3 803 

0 5801647 

90480060 

3 622 

0 5467299 

1 0179007 

1275 

1280 

3 796 

0 5793597 

90508135 

3 515 

0 54592S5 

1 0182165 

1280 

1285 

3 789 

0 5785580 

90536210 

3 509 

0 5451304 

1 0165324 

1285 

1290 

8 782 

0 5777595 

90564285 

8 602 

0 5440356 

1 0188482 

1290 

1295 

3 775 

0 5769644 

90592360 

8 496 

0 5435440 

1 0191641 

1295 

1300 

8 769 

0 5764725 

90620485 

8 490 

0 5427557 

1 0194799 

1800 

1305 

3 762 

0 5763838 

90648510 

3 483 

0 5419705 

1 0197957 

1805 

1310 

8 755 

0 57459S2 

90676585 

3 477 

0 5411886 

1 0201116 

1810 

ISIS 

3 748 

0 5738159 

90704660 

3 471 

0 5404098 

1 0204274 

1815 

1820 

8 741 

0 5730366 

90732785 

3 464 

0 5396341 

1 0207488 

1520 

182S 

8 785 

0 5722605 

90760810 

3 458 

0 538S616 

1 0210591 

1825 

1830 

8 728 

0 5714875 

90788885 

3 452 

0 5380921 

1 021S760 

1880 

1835 

3 721 

0 5707175 

90816900 

3 446 

0 5378257 

1 0216008 

1885 

1840 

8 715 

0 5699500 

90845035 

3 440 

0 5365624 

1 0220066 

1340 

1845 

8 708 

0 5691867 

90873110 

3 434 

0 5858022 

1 0228225 

1345 

1350 

3 702 

0 5684257 

90901185 

3 428 

0 5350448 

1 0226883 

1350 

1355 

3 695 

0 5670678 

90929260 

3 422 

0 5342904 

1 0229542 

1355 

1360 

3 689 

0 5669128 

909^7335 

3 416 

0 5335390 

1 0232700 

1360 

1365 

3 683 

0 5661608 

90985410 

3 410 

0 5327906 

1 0235859 

1365 


3 676 

0 5654116 

91013485 

3 404 

0 5320449 

11^39017 

1370 


3 670 

0 5646654 

91041560 

3 399 

0 5313023 

1 0242170 

1375 

1880 

3 664 

0 5639220 

91069635 

3 393 

0 5305625 

1 0245334 

1380 


3 657 

0 5631814 

91097710 

3 387 

0 6298254 

1 0248492 

1885 

1390 

3 651 

0 5624437 

91125785 

3 381 

0 5290913 

1 0251651 

1390 


3 645 

0 5617087 

91153860 

3 376 

0 5283599 

1 0254809 

1395 


3 639 

0 5609766 

91181935 

3 370 

0 5276314 

1 0257968 

1400 

1405 

8 633 

0 5602472 

91210010 

3 3C4 

0 5269055 

1 0261126 

1405 


3 627 

0 5595206 

91238085 

3 359 

0 5261825 

1 0264285 

1410 


3 621 

0 5587967 

91266160 

3 353 

0 5254623 

1 0267443 

1415 


8 615 

0 5580756 

91294235 

3 348 

0 5247447 

1 0270601 

1420 

1425 

3 609 

0 5573570 

91322310 

3 342 

0 5240297 

1 0273760 

1425 

1430 

8 603 

0 5566412 

91350385 

3 337 

0 5233174 

1 0276918 

1430 

14bO 

3 597 

0 5559280 

91378460 

3 331 

0 5226078 

1 0280077 

1435 


3 591 


91406535 

3 326 

0 5219008 

1 02S3235 

1440 


3 585 



3 320 

0 5211964 

1 0286394 

1445 


3 579 

0 5538040 

91462680 

3 315 

0 5204946 

1 0289552 

1450 


p 




00 


^^■VLUES OP N, LOG N, AND D 



ii-no,') 

!)-H78 

:vn72 

0-005 

0*050 

0-052 

O-OJG 

o-oon 

n-ono 

0-0-27 

0 - 0-21 

O-OM 

o-oos 

0-002 

0-20G 

0*290 

0-2S1 

0-278 

0-272 

0-2G0 

0-2G0 

0-251 

0-2-19 

0 -‘ 2-10 

0-207 

0-201 

0-22G 

0-220 

0-215 

0-209 

3-200 

3-198 

0-192 

3-187 

3-182 

3-176 

3-171 

3-165 

0*160 

3-155 

3-150 

3-144 

3-139 

3-134 

3-129 

3-124 

3-119 

3-114 

3-109 

3-104 


n = -0260 

log. N { 

D 

0-,5‘295314 i 

1-1200870 

0-5-2868 11 ! 

1-1204380 

0-5278105 

1-1-207895 

0-5270005 

1-1271401 

0-.520104?] 

1-1274914 

0-5-203310 

l-12784-2:3 

0-521 50-20 

1-1281933 

0-5230772 

1-128.5442 : 

0-.52285r,-2 

1-1288951 


log. N D 


0-52200GG i 1-1-29*2401 

0-5212215 1 1-1295970 
0-5*20 J099 11-1-299479 
0-519G018 1-100-2989 
0-5187970 1-1000198 
0-5179950 1 1-1010008 


0-5171975 

0-51040-20 

0-5150111 

0-5148-229 

0-5140379 

0-513-2501 

0-5124774 

0-5117020 

0-5109290 

0-5101000 

0-5090942 
Q-5Q80011 
0-5078712 
0-5071142 
' 0-5000001 

-05050090 

•05048609 

•05041158 

•05038735 

•05020341 

•05018976 

•050116-39 

•05004331 

■04997050 

•04989797 

•04982572 

•04975374 

•04968204 

•04961062 

•04953945 

0-4946855 

0-4939792 

0-4932755 

0-4925744 

0-4918759 


1-1313.517 

1-101702G 

1-1320536 

1-13-24015 

1-1327554 

1-1331004 

1-1334573 

1-1338083 

1-1341592 

1-1345101 

1-1348011 
1-13.52120 
1 1-13556-29 
i 1-13.591.39 
1-1302648 

1-13001.58 

1-13G96G7 

1-1373176 

1-1376086 

1-1880195 

1-1383704 

1-1887214 

1-1390723 

1-1394233 

1-1397742 

1-1401251 

1-1404761 

1-1408270 

1-1411779 

1-1415289 

1 1-1418798 
1-1422308 
1-1425817 
1-1429326 
1-1432836 


0-5044766 

0-5030324 

0-5027918 

0-5019550 

0-5011218 

0-5002923 

0-4994603 

0-4986439 

0-4978250 

0-4970095 

0-4901976 

0-4958891 

0-4945840 

0-4937822 

0-4929839 

0-4021888 

0-4913917 

0-4906087 

0-4898236 

0-4890416 

0-4882628 

0-4874872 

0-4867149 

0-4859456 

0-4851794 

0-4844163 

0-4836562 

0-4828993 

0-4821444 

0-4813944 

0-4806463 

0-4799013 

0-4791592 

0-4784199 

0-4776837 

0-4769503 

0-4762196 

0-4754918 

0-4747608 

0-4740446 

0-4733251 
0-4726083 
0-4718944 ] 
0-4711832 ] 
0-4704746 1 

0-4697686 1 
0-4690654 3 
0-4683647 1 
0-4676667 1 
0-4669712 1 


1 1-2886904 
i 1-2300824 
3 1 -2894685 
3 1-2898546 
3 1-2402405 

5 1-2406265 
3 1-2410126 
) 1-2413986 
) 1-2417846 
} 1-2421707 

5 l-m5567 
. 1-2429427 
) 1-2483288 
! 1-2437148 
I 1-2441008 

! 1-2444809 
■ 1-2448729 
1-2452589 
, 1-2456450 
. 1-2460310 

1 1-2464170 
1-2468030 
1-2471891 
1-2475751 
1-2479611 

1-2483472 

1-2487332 

1-2491192 

1-2495053 

1-2498913 

1-2502773 

1-2506634 

1-2510494 

1-2514354 

1-2518215 

1-2522075 

1-2525935 

1-2529795 

1-2533656 

1-2537516 

1-2541376 

1-2545237 

1-2549097 

1-2552957 

1-2556818 

1-2560678 
1-2564538 
1-2568399 
1-2572259 : 

1-2576119 ] 




rOB SPECI\L INCLINATIONS AND VALUES OU (n) 


67 


n = *080 

N 

log N 

D 

8 037 

0 4824336 

1 3513052 

3 031 

0 4815922 

1 3517268 

0 025 

0 4807546 

1 3521474 

3 019 

0 4799206 

1 3525685 

8 014 

0 4790903 

1 3529897 

3 008 

0 4782635 

1 3534108 

3 002 

0 4774404 

13538319 

2 997 

0 4766209 

13542530 

2 991 

0 4758049 

1 3546742 

2 985 

0 4749923 

I 3550953 

2 980 

0 4741831 

1 3555164 

2 974 

0 4733775 

1 3559375 

2 969 

0 4725752 

1 3563587 

2 963 

0 4717764 

1 3567798 

2 958 

0 4709800 

1 3572009 

2 952 

0 4701887 

1 3576220 

2 947 

0 4693998 

13580432 

2 942 

0 4686142 

1 3584643 

2 037 

0 4678319 

1 3588854 

2 931 

0 4670528 

1 8598065 

2 926 

0 4662768 

1 3597277 

2 921 

0 4655041 

1 3601488 

2 016 

0 4647846 

1 3605699 

2 911 

0 4089681 

1 8609910 

2 905 

0 4632048 

1 3614122 

2 900 

0 4624445 

1 3618833 

2 895 

0 4616874 

1 8622544 

2 890 

0 4609333 

1 3626765 

2 885 

0 4601822 

18630967 

2 880 

0 4594340 

I 8635178 

2 875 

0 4586888 

1 8639389 

2 870 

0 4579466 

1 3643600 

2 866 

0 4572074 

1 3647812 

2 861 

0 4564710 

1 3652023 

2 856 

0 4557376 

13656234 

2 851 

0 4550070 

1 3660445 

2 846 

0 4542791 

1 3664657 

2 842 

0 4535542 

13668868 

2 837 

0 4528320 

1 3673079 

2 832 

0 4521126 

1 3677290 

2 827 

0 4510960 

1 3681502 

2 823 

0 4506821 

1 3686713 

2 818 

0 4499710 

1 3689924 

2 814 

0 4492626 

1 3694185 

2 809 

0 4485568 

1 3698347 

2 804 

0 4478537 

1 3702558 

2 800 

0 4471532 

1 8706769 

2 795 

0 4464554 

1 3710980 

2 791 

0 4457G02 

1 3715192 

2 787 

0 4450G75 

1 8719403 



n = 036 


Sineof 

Inclina- 

N 

log N 

D 

tion 
(1 over) 

2 788 

0 4453623 

1 5765227 

1205 

2 783 

0 4446260 

1 5770140 

1210 

2 778 

0 4436936 

1 5775053 

1215 

2 772 

0 4428647 

1 5779966 

1220 

2 767 

0 4420395 

1 5784879 

1225 

2 762 

0 4412180 : 

1 5789792 : 

1230 

2 757 

' 0 4404000 ; 

1 5794706 i 

1235 

2 752 

0 4395856 I 

1 5799619 ; 

1240 

2 746 

0 4387747 j 

1 5804532 

1245 

2 741 

0 4379672 | 

1 5809445 1 

1250 

2 736 

0 4371632 1 

1 5814858 ‘ 

1255 

2 731 

0 4363637 1 

1 5819271 ! 

1260 

2726 

0 4355656 

1 5824184 

1265 

2 721 

0 4347719 

1 5829097 

1270 

2 716 

0 4339815 

1 5834011 

1276 

2 711 

0 4331945 

1 5838924 

1280 

2 707 

0 4824107 

1 5843837 

1285 

2 702 

0 4316302 

1 5848750 

1290 

2 697 

0 4308581 

1 5853063 

1295 

2 692 

0 4300791 

1 5858576 

1800 

2687 

0 4293083 

1 5863489 

1305 

2 683 

0 4285407 

1 5868402 

1810 

2 678 

0 4277763 

1 5878316 

1815 

2 673 

0 4270149 

1 5678229 

1820 

2 668 

0 4262567 

1 5863142 

1825 

2 664 

0 4255016 

1 5688055 

1880 

2 650 

0 4247495 

1 5892968 

1885 

2 655 

0 4240006 

1 6897881 

1840 

2 650 

0 4232546 

1 5902794 

1845 

2 646 

0 4225116 

1 6907707 

1350 

2 641 

0 4217715 

1 5912621 

1355 

2 636 

0 4210044 

1 5917534 , 

1360 1 

2632 

0 4203003 

1 5922447 ' 

1865 ' 

2 628 

0 4195689 

1 5927360 

1370 

2 623 

0 4188406 

1 5932273 

1375 

2 619 

0 4181151 

1 5937186 

1380 

2 615 

0 4173923 

1 5942099 

1885 

2 610 

0 4166725 

1 5947012 

1390 

2 606 

0 4159655 

1 6951926 

1395 

2 602 

0 4152412 

1 5956839 

1400 

2 597 

0 4145290 

1 6961752 

1405 

2 593 

0 4138208 

1 5966665 

1410 

2 689 

0 4131148 

1 5971578 

1415 

2 585 , 

0 4124115 

1 5976491 

1420 

2 581 

0 4117108 

1 5981404 

1425 

2 576 

0 4110128 

1 5986317 

1430 

2 572 

0 4103174 

1 5991231 

1435 

2 568 

: 0 4096247 

1 5996144 

1440 

2 564 

: 0 4089346 

1 6001057 

1445 

2 560 

0 4082470 

1 6005970 

1450 



OH 


VALUES OP N, LOG N, AND D 


Siiipof 

Ilulinii- 

tiou 

(1 0^(l) 


2';jn 

2-on7 

2 - 0)52 

2-!5‘28 

2-,n-2 1 

2-;5l5) 

2-;5ir, 

2-)511 

2-im 

2-;502 

2-208 
2-20 1 
2-200 
2-280 
2-282 


2-2.'i7 
2-2.') 1 
2 - 2.)0 
•2-2 iO 
2-2 !2 

2-2:58 
2-2:) i 
2-2)50 
2-227 
2-220 

2-219 

2-216 

2-212 

2-208 

2-205 

2-201 

2-197 

2-194 

2-190 

2-187 

2-183 

2-180 

2-176 

2-173 

2-169 


lop, N 


0-)l60I)Jti8 

0-55686120 

0-;)077921 

0-:5(5007r/2 

0-))061021 

0-5S6.'):5.72{5 
0-)50j5J00 
j 0-:56:574 12 
0-;5629‘1.71 
I 0-5562 14 09 

0-:S0155-'>79 
0-5500, ')69 1 
0 55597812 
0-55590025 

10-515822(1 

1 

1 0-5557 1491 
' 0 -: 556677:5 
f 0 - 5555 < 50 S 8 I 
, 0-51551 1)56 i 
0-:!5 1)5815 , 

1 0-555556-2-27 j 
I 0-51528670 
10 535211 16 ' 
(0-55513652 ' 
j0-5!.)06189 ' 

1 0-3 (98757 
, 0-31915550 
1 0-55483986 
0-3476045 
0-55469334 

0-3462052 

0-3454800 

0-3447578 

0-8440384 

0-3433220 

0-3426084 

0-3418976 

0-3411896 

0-3404844 

0-3397821 

0-8390824 

0-3383855 

0-3376913 

0-3369999 

0-3368111 

0-3356249 

0-3349414 

0-3342606 

0-3335823 

0-3329066 



log. N 


t 2-25217555 
2-2528771 
2-2,7555790 
2-2512.809 
2-25198-28 

2-25,7081G 

2-256)]805 

2-2.570,8.81 

2-2577903 

2-2.581921 

2-2.701910 
2-2598955) j 
2-260.7978 
i 2-2612990 
1 2-2C-20015 

2-2627031 
2-26-510.73 
1 2-20 11071 
(2-2618090 
, 2-26,75109 

1 2-2662128 
2-2GG9M6 
' 2-2676105 
' 2-2683181 
' 2-2690203 

2-2607-221 

2-2704240 

2-27112.79 

2-2718278 

2-2725296 

2-2732315 

2-27519334 

2-2746353 

2-2753371 

•2-2760390 

2-2767409 

2-2774428 

2-2781446 

2-2788465 

2-2795484 

2-2802503 

2-2809521 

2-2816540 

2-2823559 

2-2830578 

2-2837596 

2-2844615 

2-2851634 

2-2858653 

2-2865671 


0-422 

6-412 

6-402 

6-5591 

6-381 

6-5171 

6-5560 

6-350 

0-310 

6-330 

6-5120 

6-5510 

6-5100 

6-290 

0-281 

0-271 

6-261 

6-2.72 

0-242 

C-2512 

0-223 

0-214 

6-204 

6-195 

6-185 

6-176 

6-167 

6-158 

6-148 

6-139 

6-130 

6-121 

6-112 

6-103 

6-094 


0-8112720 1-41170842 
0-810.7,717 -41183476 
0-8098340 *-41196110 
0-8091188 -41208743 
0-8084062 -41221377 

0-8076959 -41234011 
0-8069882 -41240645 
0-8062830 -412.79278 
0-8055802 -41271912 
0-8018798 -41284546 

0-8011.818 -41297180 
0-805518655 ( -41,309813 


0-8027932 

0-8021023 


-41322447 

•415J35081 


0-8014139 I -41347715 


0 - 8007-278 
,0-8000410 
0-799,-5624 
i 0-79868552 
1 0-7980062 

0-7978.316 
0-79G6592 
0-79,79889 
, 0-79553219 
, 0-7916551 

j 0-79;3991,7 
' 0-7933301 
i 0-7926708 
’ 0-7920137 
0-7913586 

0-7907057 
' 0-7900550 
0-7894063 
0-7887597 
0-7881151 

0-7874727 

0-7868322 

0-7861937 

0-7855573 

0-7849229 

0-7842906 

0-7836602 

0-7830317 

0-7824052 

0-7817807 

0-7811580 
0-7805373 ' 
0-7799186 ■ 
0-7793016 ■ 
0-7786867 • 


i -41360348 
•4I3729S2 
-11385616 
•11398250 
•41410SS3 

•41423517 

•41436151 

•41448785 

•41461418 

•41474052 

•41486G86 

•41499320 

•41511953 

•41524587 

•41537221 

•41549855 

•4156-2488 

•41575122 

•41587756 

•41600890 

•41613023 
•41625657 
i -41638291 
•41650925 
-41663558 

•41676192 

•41688826 

•41701460 

•41714093 

■41726727 

•41789361 

•41751995 

-41764628 

•41777262 

•41789896 


rOR SPECIAL INCLILATIONS V^D VALUES OE (n) 
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bine of 
Itelini 

n = 010 

n = on 

SlUG of 
[ntlma- 
tlOtt 
(1 over) 

tion 
{1 OTer) 

N 

log N 


N 

log N 

D 


5 948 

0 7743606 

45745380 

5 516 

0 7416375 

50319918 

1455 



0 7736426 

457S9418 

6507 

0 7409216 

50335359 

1460 



0 7729270 

45773455 

5 498 

0 7402081 

50350801 

1465 

1470 

5 919 

0 7722140 

45787493 

6 489 

0 7894972 

50366242 

1470 

1475 

5 909 

0 7715030 

45801530 

5 480 

0 7387889 

50381683 

1475 

1480 

5 899 

0 7707955 

45815568 

5 471 

0 7380829 

50397124 

1480 

1485 

5 890 

0 7700901 

15829605 

5 462 

0 7373796 

504125G6 

1485 

1490 

5 880 

0 7693871 

45813G43 

5 454 

0 7866766 

50428007 

1490 

149, 

5 871 

0 7686864 

45857680 

5 446 

0 7359801 

50443448 

1495 

1500 

5 861 

0 7679882 

45871718 

5 436 

0 7352839 

50458889 

1500 

1505 

5 852 

0 7672924 

45881755 

5 427 

0 7345903 

50474331 

1505 

1510 

5 843 

0 7665990 

45899793 

5 419 

0 7338992 

50489772 

lalO 

1515 

5 833 

0 7659081 

45913830 

5 410 

0 7332103 

50505213 

1515 

1520 

5 824 

0 7652195 

45927868 

5 402 

0 7825237 

50520654 

l')20 

1525 

5 815 

0 7645333 

45941905 

6 894 

0 7318395 

50536096 

1525 

1530 

5 806 

0 7C38403 

45955943 

5 885 

0 7311577 

50551537 

1530 

1535 

5 797 

0 7631676 

45969980 

5 376 

0 7804781 

50566978 

1585 

1540 

5 787 

0 7624883 

45984018 

5 308 

0 7298008 

50582419 

1540 

1545 

5 778 

0 7618112 

45998055 

5 360 

0 7291259 

50597861 

1545 

1550 

6 769 

0 7611364 

46012093 

5 351 

0 7284583 

50613802 

1550 

1555 

5 761 

0 7604640 

460:0180 

5 343 

0 7277829 

50628748 

1555 

1560 

5 752 

0 7597937 

46040168 

5 385 

0 7271147 

50644184 

1660 

1565 

6 743 

0 7591256 

46054205 

5 827 

0 7264488 

50650626 

1565 

1670 

6 734 

0 7584598 

46068243 

5 319 

0 7257850 

50675067 

1670 

1575 

5 725 

0 7577962 

46082280 

6 310 

0 7251236 

50690508 

1675 

1580 

6 717 

0 7571349 

46090318 

5802 

0 7244643 

50705949 

1580 

1583 

5 708 

0 7564756 

461103o5 

5 294 

0 7238071 

50721391 

1585 

1590 

5 099 

0 7568185 

46124S93 

5280 

0 7281521 

50786882 

1590 

1595 

5 691 

0 7551695 

46138430 

5 278 

0 7224992 

60762278 

1595 

1600 

6 682 

0 7546106 

401324C8 

5 270 

0 7218484 

50767714 

1600 

1605 

5 074 

0 7538599 

46166 05 

5 263 

0 7211998 

50783156 

1605 

1610 

5 665 

0 7532114 

4618054a 

5 255 

0 7205534 

50798597 

1610 

1615 

5 667 

0 7525649 

46104580 

5 247 

0 7199090 

50814038 

1615 

1620 

5 648 

0 751920a 

46208618 

5 239 

0 7192666 

50829479 

1620 

162o 

5 640 

0 7512781 

46222055 

5 232 

0 7186264 

50&44921 

1625 

1630 

5 632 

0 7606378 

46236693 

n Wi 

0 7179882 

50860362 

1630 

1635 

5 623 

0 7499995 

46250730 

5 216 

0 7113520 

50875803 

1635 

1640 

5 615 

0 74936a2 

46264768 

5 209 

0 7167179 

50891244 

1640 

1645 

5 607 

0 7487290 

46278805 

5 201 

0 7160857 

50906G80 

1645 

1650 

5 599 

0 7480968 

46292843 

5 193 

0 7154555 

50922127 

1650 

1655 

5 591 

0 7474666 

46306880 

5 186 

0 7148274 

50937568 

1655 

1660 

5 583 

0 7468384 

46320918 

5178 

0 7142014 


1660 

1665 

5 575 

0 7462121 

46334950 

5 171 

0 7135772 

50968451 

1665 

1670 

5 567 

0 7455878 

46348993 

5 164 

0 7129549 


1670 

1675 

5 559 

0 7449654 

46863030 

5156 

0 7123346 

50999333 

1675 

1680 

5 551 

0 7443449 

46377068 

5 149 

0 7117162 

51014774 

1680 



0 7487264 

46391105 

5 142 

0 7110998 

51030216 

1685 


6 535 

0 7431098 

46405143 

5 134 

0 7104853 



1695 

5 527 

0 7424951 

46419180 

5127 

0 7098727 



1700 

5 519 

0 7418823 

46433218 

5 120 

0 7092620 

51076539 

1700 
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VALUES OF K, LOG K, AND D 


Sine of 
Inclin.-i* 
tion 
(1 orerj 


n = -012 


N 

log. N 

D 

1455 

5-156 

0-7123488 

‘54894456 

1460 

5-148 

0-7116349 

•54911301 

1465 

5-140 

0-7109234 

-54928146 

1470 

5-131 

0-7102145 

•54944991 

1475 

5-123 

0-7095081 

•54961836 

1480 

5-115 

0-7088043 

j -54978681 

1485 

5-106 

0-7081030 

•54995526 

1490 

5-098 , 

0-7074041 

•55012371 

1495 

5-090 i 

0-7067076 

•55029216 ■ 

1500 

5-082 

0-7060135 

•55046061 

1 1505 

5-074 

0-7053219 

•5506-2906 

1510 

5-066 

0-7046327 

•55079751 

1515 

5-058 : 

0-7039459 - 

'55093596 

1520 

5-050 i 

10-7032613 

•55113441 

15-25 

5-042 , 

,0-7025792 

•55130286 

1530 

! 5-034 

0-7018993 

•55147131 

1535 

5-026 i 

0-701-2218 

•55163976 

1540 

> 5-018 

*0-7005466 j 

•55180821 

1545 

: 5-010 

0-6998736 ! 

•55197666 

1550 

' 5-003 

10-6992029 | 

•55214511 

1555 

4-995 i 

0-6985346 

•55231356 

, 1560 

1 4-987 1 

i 0-6978684 

•55248201 

1565 

i 4-9S0 1 

1 0-6972045 

* -55265046 

1570 

4-972 

j 0-6965427 

1 -55281891 

1575 

4-965 

0-6958833 

•55298736 

1580 

4-957 

0-6952260 

•55315581 

1585 

4-950 

0-6945708 

•55332426 

1590 

4-942 

0-6939179 

•55349271 i 

1595 

4-935 

0-6932671 

•55366116 

1600 

1 4-927 

0-6926183 

•55382961 

1 1605 

4-920 

0-6919717 

•55399806 

1610 

4-913 

0-6913272 

•55416651 

1615 

4-906 

0-6906848 

•55433496 

1620 

4-898 

0-6900445 

•55450341 

1625 

4-891 

0-6894062 

•55467186 

1630 

4-884 

* 0-6887700 

•55484031 

1635 

4-877 

0-6881358 

•55500876 

1640 

4-870 

0-6875036 

•55517721 

1645 

4-863 

0-6868736 

•55534566 

1650 

4-856 

0-6862455 

•55551411 

1655 

4-849 

0-6856194 

•55568256 

1660 

4-842 

0-6849953 

•55585101 

1665 

4-835 

0-6843731 

•55601946 

1670 

4-828 

0-6837529 

•55618791 

1675 

4-821 

0-6831346 

•55635636 

1680 

4-814 

0-6825182 

•55652481 

1685 

4-807 

0-6819038 

■55669326 

1690 

4-801 

0-6812912 

•55686171 

1695 

4-794 

0-6806806 

•55703016 

1700 

4-787 

0-6800719 

•55719861 


n = *013 

N log. N D 

4-852 0-6859234 -59468994 1455 

4-844 0-6852114 -59487243 1460 

4-836 0-0845020 -59505492 1465 

4-8-28 0-6887950 -59523740 1470 

4-820 0-6830907 -59541989 1475 

4-813 0-6823887 -59560238 1480 

4-805 0-6816893 -59578487 1485 

4-797 0-6809923 -59596735 1490 

4-790 0-6802977 -59614984 1495 

4-782 0-6796056 -59633233 1500 

4-774 0-6789159 -59651482 1505 

4-767 0-6782286 -59669730 1510 

4-759 0-6775437 -59687979 1515 

4-752 0-6768611 -59706228 1520 

4-744 i 0-6761809 -59724477 1525 

4-737 0-6755030 -59742725 1530 

4-730 0-6748275 -59760974 1535 

4-722 0-6741542 -59779223 1540 

4-715 10-6734831 -59797472 1545 

4-708 0-6728144 -59815720 1550 

4-701 1 0-6721480 -59833969 1555 

4-693 0-6714838 -59852218 1560 

4-686 (0-6708218 -59870467 1565 

4-679 , 0-6701620 -59888715 1570 

4-672 0-6695045 -59906964 1575 

4-665 0-6688492 ) -59925213 1580 

4-658 0-6681959 -59943462 1585 

4-651 , 0-6675449 -59961710 1590 

4-644 i 0-6668959 -59979959 1595 

4-637 0-6662491 -59998207 1600 

4-630 : 0-6656745 -60016457 1605 

4-623 ,0-6649619 -60084705 1610 

4-617 ; 0-6643215 -60052954 1615 

4-610 j 0-6636831 -60071203 1620 

4-603 0-6630467 -60089452 1625 

4-596 0-6624125 -60107700 1630 

4-590 0-6617802 -60125949 1635 

4-583 0-6611500 -60144198 1640 

4-576 0-6605218 -60162447 1645 

4-570 0-6598957 -60180695 1650 

4-563 , 0-6592715 -60198944 1655 

4-557 0-6586494 -60217193 1660 

4-550 0-6580-291 -60235442 1665 

4-544 0-6574108 -60253690 1670 

4-537 0-6587944 -60271939 1675 

4-531 0-6561800 -60290188 1680 

4-524 0-6555675 -60308437 1685 

4-518 0-6549570 -60326685 1690 

4-512 0-6548483 -60344934 1695 

4-505 0-6537415 -60363183 1700 



rOR SPECIAL INCLINATIONS AND VALUES OF (n)' 
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n = 014 1 

N 

log N 

D 1 

4 591 

0 6619184 

64043532 

4 584 

0 6612083 

64063185 ' 

4 576 

0 6605003 

64082837 

4 569 

0 6597957 

64102490 

4 561 

0 6590932 

64122142 1 

4 556 

0 6583931 

64141795 

4 547 

0 6576956 

64161447 

4 539 

0 6570004 

64181100 

4 532 

0 6563077 

64200752 

4 525 

0 6556174 

64220105 

4 518 

0 6549290 

64240057 

4 511 

0 6542442 

64259710 

4 504 

0 6535612 

64279362 

4 497 

0 6528804 

64299015 

4 490 

0 6522021 

64318667 

4 483 

0 6515261 

64338320 

4 476 

0 6508524 

64357972 

4 460 

0 6501809 

64877625 

4 462 

0 6495118 

64397277 

4 455 

0 6488450 

64416930 

4 448 

0 6481804 

64436582 

4 441 

0 6475181 

64456235 

4 485 

0 6468579 

64475887 

4 423 

0 6461999 

64495540 

4 421 

0 0455443 

64515192 

4 415 

0 6448908 

64534845 

4 408 

0 6442895 

64554497 

4 401 

0 6435903 

G4574150 

4 395 

0 6429432 

i 64593802 

4 388 

0 6422983 

64613455 

4 382 

0 6416555 

64633107 

4 375 

0 6410148 

64652760 

4 369 

0 6403763 

64672412 

4 363 

0 6397397 I 

64692065 

4 356 

0 6391052 ' 

64711717 

4 350 

0 6384728 

64731370 

4 314 

0 6378424 

64751022 

4 337 

0 6372141 

64770675 

4 831 

0 6365878 

64790327 

4 325 

0 6359634 

64809980 

4 319 

0 6353411 

64829632 

4 318 

0 6347208 

64849285 

4 306 

0 6341024 

64868937 

4 300 

0 6334860 

61888590 

4 294 

0 6328715 

64908242 

4 288 

0 6322589 

64927895 

4 282 

0 6316483 

64947547 

4 276 

0 6310396 

64967200 

4 270 

0 63CMi328 

G4{»6852 

4 264 

0 6298279 

65006505 


n = 016 

N 

log N 

D 

4 365 

0 6399836 

68618070 

4 358 

0 6392754 

68639126 

4 351 

0 6385696 

68660183 

4 344 

0 6378663 

68681239 

4 337 

0 6371656 

68702295 

4 380 

0 6364673 

68723351 

4 323 

0 6357716 

68744408 

4 316 

0 6350783 

68765464 

4 309 

0 6343874 

68786520 

4 303 

0 6336989 

68807576 

4 296 

0 6330129 

68828633 

4 289 

0 6328292 

68849689 

4 282 

0 6316480 

68870745 

4 275 

0 6309691 

68891801 

4 269 

0 6802926 

68912858 

4 262 

0 6296184 

68933914 

4 255 

0 6289464 

1 68954970 

4 249 

0 6282768 

68976026 

i 4 242 

0 627G095 

1 68997088 

, 4 236 

0 6269444 1 

, 69018189 

4 230 

0 6262817 1 

69039195 

4 223 

0 6256211 ' 

1 69060251 

4 217 

0 6249628 

, 69081808 

4 210 

0 6248066 1 

1 601023&4 

4 204 

0 6236528 1 

60123420 

4 198 

0 6230011 

60144476 

4 191 

0 6223516 ' 

60165538 

4185 

0 6217042 

69186589 

4179 

0 6210589 

69207645 

4 178 

0 62W168 

69228701 

4 167 

0 6197748 , 

1 69249758 

4 160 

0 6101359 

69270814 

4 154 

0 6184991 

69291670 

4148 

0 6178643 

69312926 

4142 

0 6172316 

69333983 

4 186 

0 6166010 

69355039 

4130 

0 6159724 

69376095 

4124 

0 6153458 

69397151 

4 118 

0 6147213 

6941820S 

4 112 

0 6140988 

69439264 

4 107 

0 6134783 

69460320 

4 101 

0 6128598 

69481376 

4 095 

0 6122432 

69502433 

4089 

0 6116285 

69523489 

4 083 

0 0110158 

69544545 

4076 

0 6104050 

69565601 

4072 

0 60979G2 

69586658 

4 066 

0 6091893 

69607714 

4061 

0 6085842 

69628770 

4055 

0 6079811 

69frl9826 


Sine of 
Inclini 
tioa 
[1 o>er) 

1455 

1460 

1465 

1470 

1475 

1480 

1485 

1490 

1495 

1500 

1505 

1510 

1515 

1520 

1525 

1530 

1535 

1540 

1646 

1560 

1565 

1560 

1565 

1670 

1676 

1580 

1585 

1560 

1596 

1600 

1605 

1610 

1615 

1620 

1625 

1630 

1635 

1640 

1645 

1650 

1655 

1660 

1665 

1670 

1675 

1680 

1685 

1690 

1695 

1700 
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VALUES OF N, LOG N, AND D 



3-993 

3-986 

3-980 

3-973 

3-967 

3-961 

3-954 

3-948 

3-942 

3-935 

3-929 

3-923 

3-917 

3-911 

3-905 

3-899 

3-893 

3-887 

3-881 

3-875 

3-869 
3-863 
3-857 
. 3-852 
3-856 

3-840 

3-834 

3-829 

3-823 

3-818 

3-812 

3-806 

3-801 

3-795 

3-790 

3-784 

3-779 

3-773 

3-768 

3-763 

3-757 

3-752 

3-747 

3-741 

3-736 


3-715 

3-710 


n = -017 


log. N 


0-6012510 

0-6005462 

0-5998438 

0-5991439 

0-5984467 

0-5977518 

0-5970595 

0-5963696 

0-5956821 

0-5949970 

0-5943143 

0-5936341 

0-5929563 

0-5922808 

0-5916077 

0-5909369 
0-5902683 
0-5896021 
0-5889382 
0-588-2765 • 

0-5876172 • 
0-5869601 • 
0-5863051 • 
0-5856524 - 
0-5850019 - 

0-5843537 - 
0-5837075 - 
0-5830635 - 
0-5824217 - 
0-5817819 - 

0-5811443 - 
0-5805088 - 
0-5798754 - 
0-5792440 - 
0-5786147 - 

0-5779875 -' 
0-5773623 -' 
0-5767391 -' 
0-5761180 -' 
0-5754989 -' 

0-5748818 -' 
0-5742667 -' 
0-5736535 -' 
0-5730423 
0-5724329 -'i 

0-5718255 
0-5712-200 
0-5706165 -1 
0-5700149 
0-5694151 -"i 


n z= -020 


-77767146 

-77791010 

-77814874 

-77838737 

-77862601 

-77886465 

-77910329 

-77934192 

-77958056 

-77981920 

-78005784 

-78029647 

-78053511 

-78077375 

-78101239 

-78125102 

-78148966 

-78172830 

-78196694 

-78220557 

-78244421 

-78268285 

-78292149 

-78316012 

-78339876 

-78363740 

-78387604 

-78411467 

-78435331 

-78459195 

-78483059 

-78506922 

-78530786 

-78554650 

-78578514 

-78602377 

-78626-241 

-78650105 

-78673969 

-78697832 

-78721696 

-78745560 

-78769424 

-78793287 

-78817151 

-78841015 

-78864879 

-78888742 

-78912606 

-78936470 


log. N 


0-5531014 
0-5524012 
0-5517035 
0-5510083 
0-5503157 

0-5496255 
0-5489379 
0-5482527 
0-5475699 
0-5468895 

0-5462116 
0-5455361 
0-5448629 
0-5441921 
6 0-5435236 

0-5428575 
0-5421937 
0-5415321 
0-5408728 
0-5402168 

0-6395612 
0-5389088 
0-5382585 
0-5376104 
0-5369646 

0-5363210 
0-5356795 
0-5350402 
0-5344030 
0-5337679 

0-5331350 
0-5325042 
0-5318755 
0-5312487 
0-5306241 ' 



0-5300016 

0-5293811 

0-5287625 

0-5281460 

0-5275316 

0-5269192 
0-5263087 
0-5257001 ' 
0-5250935 
0-5244888 

0-5238861 

0-5232853 

0-5226864 

0-5220894 

0-5214943 


t -91490760 
5 -91518835 
; -91546910 
; -91574985 
' -91603060 

! -91631135 
I -91659210 
-91687285 
-91715360 
-91743435 

-91771510 
-91799585 
-91827660 
-91855735 
-91883810 1525 

-91911885 1530 

-91939960 1535 
-91968035 1540 

•91996110 
•92024185 

•92052260 
•92080335 1560 

•92108410 1565 
•92136485 
•92164560 

•92192635 
•92220710 
•92248785 1590 

•92276860 
•92304935 

•92333010 
•92361085 1610 

•92389160 1615 

•92417235 
•92445310 

•92473385 
•92501460 
•92529535 1640 

I -92557610 1645 

•92585685 1650 

•92613760 1G51 

•92641835 166C 

•92669910 166£ 

•92697985 167C 

•92726060 1675 

•92754135 1680 

•92782210 1685 

•92810285 1690 

•92838360 1695 

•92866435 1700 









rOR SPECIAL INCLINATIONS AM) Y\LUES OE (n) 


u =; 0225 I 

N lojT N D 

14^1 3 310 0 5197954 10292711 

1460 3 804 0 51909S8 } 029')%9 

1465 8 299 0 5184047 10299027 

1470 3 291 0 5177131 10102186 

1475 3 289 0 5170240 1 0305344 I 

1480 3 284 0 5163374 1 0308503 ' 

1485 3 278 0 5156533 1 0311661 

1490 8 273 0 5149717 10314820 

1495 3 268 0 5142925 10317978 

1500 3 263 0 5136156 10321136 

150o 3 258 0 5129412 10321295 

1510 3 253 0 G1226Q3 1 0327453 

1515 3 248 0 5115997 1 0330612 

1520 3 243 0 5109324 10333770 

1525 3 238 0 5102676 10336929 

1530 3 233 0 5096049 1 0340087 

1533 3 228 0 5089446 ' 1 0343246 

1540 3 223 0 5082866 1 0346401 

1645 8 218 0 5076310 10349562 

I 1660 3 218 0 5069775 1 0352721 

1555 8 209 0 5003204 10355879 

(1660 0 204 0 5056775 1 0359038 

I 1565 8 199 0 5050008 1 0302190 

1670 8 194 0 504 5862 1 0365355 

I 1575 8 190 0 5037440 1 0368518 

1580 3185 0 5031040 10371671 

1585 3 180 0 5024060 1 0374830 

1590 3170 0 5018302 10377988 

159o 3171 0 5011966 10371147 

1600 3 186 OSOOobSl 10374305 

1605 3 162 0 4099357 1 0377464 

1610 3 157 0 4993084 1 0380622 

1615 3 153 0 49S6832 1 0383781 

1620 3 148 0 4980600 1 0386939 

1625 3 144 0 4974389 1 0390097 

1630 3 139 0 4968199 1 0393256 

1635 3 135 0 4962029 1 0S96414 

1640 3 130 0 49o5879 10399573 

1645 3 126 0 4949750 1 0402731 

j 1650 3122 0 4943641 1 (M05890 

1655 3 117 0 4937552 1 0409048 

1660 3 113 0 4931482 10422206 

1665 3 108 0 4925432 1 0425365 

1670 3 104 0 4919402 1 0428523 

1675 3 100 0 4913390 1 0431682 

1680 3 096 0 4907398 1 0434640 

1685 3 091 0 4901425 10437999 

1690 3 087 0 4895472 10441157 

169o 3 083 0 4889537 10444316 

3 079 0 4883621 1 0447474 


n = 0250 

N 

to 

D 

3 099 

0 4911800 1 

1 1 1436345 

J094 

0 4904867 I 

1 1 1439854 

3 089 

0 4897958 ! 

1 1443061 

3084 

0 4891075 

1 1446873 

3 079 

0 4884217 1 

1 1450383 

3 074 

0 4877384 

1 1453892 

3 009 

0 4870576 

1 1457401 

3 065 

0 4863793 

1 1460911 

3 000 

0 4857033 

1 1464420 

3 055 

i 0 4850297 

1 1467929 

3 050 

0 4843586 1 

1 1471439 

3 046 

0 4836899 

1 1474948 

3 041 

1 0 4830236 

1 1478458 

3 036 1 

: 0 4823597 

1 1481967 

3 032 

0 48169S1 

1 1485476 

3 027 ' 

0 4810388 

1 1488986 

3023 ! 

0 4803818 

1 U92195 

3 018 

0 4707270 

1 1496004 

8 014 

0 4700746 

1 1499514 

3009 

0 4784245 

1 1608028 

3 005 

0 4777766 

1 1506583 

, 3000 

0 4771510 

1 1510042 

2 996 

0 4764875 : 

1 2513551 

2 991 

0 4758462 ! 

1 1517061 

2 987 

0 4752073 ' 

1 1520570 

2 982 

0 4745705 

1 1624079 

2978 

0 4739358 ' 

1 1 1627589 

2 974 

: 0 4733083 

1 1 1631098 

2 969 

0 4726729 

1 1534608 

2 965 

0 4720447 

1 1538117 

2%1 

0 4714186 

1 1541620 , 

2 9 >7 

0 4707946 

1 1545136 ' 

2 952 

0 4701726 

1 1548645 

2 948 

0 4695527 

1 1552154 

2 944 

0 4689349 

1 1555661 

2 940 

0 4683192 

1 1559173 

2 936 

0 4077055 

1 1562683 

2 932 

0 4670937 

1 1566192 

2 927 

0 4664840 

1 1569701 

2 928 

0 4658764 

1 1573211 

2919 

0 4652707 

1 1576720 

2 915 

0 4646670 

1 1580229 

2 911 

0 4G406o3 

1 1583739 

2907 

0 4634655 

1 15872i8 , 

2903 

0 4628676 

1 1590768 j 

2 899 

i 0 4622716 

1 1594267 : 

2 895 

0 4616776 

1 1597776 

2 891 

0 4610855 

1 1601286 

2887 

0 46049o3 

1 1604795 

2883 

0 4599070 

1 1608304 


Sine of 
Iiitlma 

tlOE 
(1 over) 

1455 

1460 

1465 

1470 

1475 

1480 

1485 

1490 

1495 

1500 

1505 

1510 

1515 

1520 

1525 

1530 

1585 

1540 

1545 

1550 

1555 

1560 

1565 

1570 

1575 

1580 

1685 

1590 

1595 

1600 

1605 

1610 

1615 

1620 

1625 

1630 

1635 

1640 

1645 

1650 

1655 

1660 

1665 

1670 

1675 

1680 

1685 

1690 

1695 

1700 



9 


VALUES OF N, LOG N, AND D 




G1 
VI 
48 
42 
J5 


312 

306 

301 


V5 


■90 


1 

3 

1 

3 

1 

9 


n = -017 


log. N 


0-6012910 
0-600r)462 
0-, '5998438 
0 -;j991439 
0-5984467 

0-5977518 

0-5970595 

0-5963696 

0-5956821 

0-5949970 

0-5943143 

0-5936341 

0-5929563 

0-5922808 

0-5916077 

0-5909369 

0-5902683 

0-5896021 

0-5889382 

0-588-2765 

0-5876172 

0-5869601 

0-5863051 

0-5856524 

0-5850019 


D 


-77767146 

-77791010 

■77814874 

-77838737 

-77862601 

■77886465 

■77910329 

■77934192 

■77958056 

■77981920 

■78005784 

■78029647 

■78053511 

•78077375 

■78101239 

•78125102 

•78148966 

•78172830 

•78196094 

-782-20557 

•78244421 

•78268285 

-78-292149 

•78316012 

•78339876 


0-5843537 

0-5837075 

0-5830635 

0-5824217 

0-5817819 


•78363740 

•78387604 

•78411467 

•78435331 

•78459195 


0-5811443 

0-5805088 

0-5798754 

0-5792440 

0-5786147 


•78483059 

•78506922 

•78530786 

•78554650 

•78578514 


0-5779875 

0-5773623 

0-5767391 

0-5761180 

0-5754989 


•78802377 

•78626241 

•78650105 

•78673969 

•78697832 


0-5748818 

0-5742667 

0-5736535 

0-5730423 

0-5724329 


•78721696 

•78745560 

•78769424 

•78793-287 

•78817151 


0-5718255 

0-5712200 

0-5706165 

0-5700149 

0-6694151 


•78841015 

■78864879 

•78888742 

•78912606 

•78936470 


XL =: -020 

N 

log. N 

D 

3-574 

0-5531014 

•91490760 

3-568 

0-5524012 

•91518835 

3-562 

0-5517035 

•91546910 

3-556 

0-5510083 

•91574985 

3*551 

0-5503157 

•91603060 

3-545 

0-5496255 

•91631135 

3-539 

0-5489379 

•91659210 

3-534 

0-5482527 

•91687285 

3-528 

0-5475699 

•91715360 

3-523 

0-5468S95 

•91743435 

3-517 

0-5462116 

•91771510 

3-512 

0-5455361 

•91799585 

3-506 

0-5448629 

•91827660 

3-501 

0-5441921 

•91855735 

3-496 

0-5435236 

-91883810 

3-490 

0-5428575 

•91911885 

3-485 

0-5421937 

•91939960 

3-480 

0-5415321 

•91968035 

3-474 

0-5408728 

■91996110 

3-469 

0-5402158 

•92024185 

3-464 

0-5395612 

•92052260 

3-459 

0-5389088 

•92080335 

3-453 

0-5382585 

•92108410 

3-448 

0-5376104 

•92186485 

3-443 

0-5369646 

•92164560 

3-438 

0-5363210 

•92192635 

3-433 

0-5356795 

•92-220710 

3-428 

0-5350402 

•92248785 

3-423 

0-5344030 

•92276860 

3-418 

0-5337679 

•92304935 

3-413 

0-5331350 

•92333010 

3-408 

0-5325042 

•92361085 

3-403 

0-5318755 

•92389160 

3-398 

0-5312487 

•92417235 

3-393 

0-5306241 

•92445310 

3-388 

0-5300016 

•92473385 

3-384 

0-5293811 

•92501460 

3-379 

0-5287625 

•92529535 

3-374 

0-5281460 

•92557610 

3-369 

0-5275316 

•92585685 

3-364 

0-5269192 

•92613760 

3-360 

0-5263087 

•92641835 

3-355 

0-5257001 

•92669910 

3-350 

0-5250935 

•92697985 

3-346 

0-5244888 

•92726060 

3-341 

0-5238861 

•92754135 

3-336 

0-5232853 

•92782210 

3-332 

0-5226864 

•92810285 

3-327 

0-5220894 

•92838360 

3-323 

0-5214943 

•92866435 


Siue of 
Inclina- 
tion 
(1 over) 


1455 

1460 

1465 

1470 

1475 

1480 

1485 

1490 

1495 

1500 

1505 

1510 

1515 

1520 

1525 

1530 

1535 

1540 

1545 

1550 

1555 

1560 

1565 

1570 

1575 

1580 

1585 

1590 

]595 

1600 

1605 

1610 

1615 

1620 

1625 

1630 

1635 

1640 

1645 

1650 

1655 

1660 

1665 

1670 

1675 

1680 

1685 

1690 

1695 

1700 








rOR SPECIU; INCLINATIONS AND VAIULS ON (n) 


7)5 


Sine of 
Inelma 


n = 0225 



n = '0250 

fiirioof 
fnclin t 

tioa 

1 o\er 

N 

log N 

I) 

N 

log N 

1) 

tion 
(1 nvcl) 

145o 

3 810 

0 5197974 

10292711 

3099 

0 4911800 

114 16 147 

1157 

1460 

3 304 

0 5190988 

J 0295869 

3 094 

0 4901807 

1 1439874 

1400 

1465 

3 299 

0 5184047 

1 0299027 

3 089 

0 4897958 

1 1443304 

1407 

1470 

3 294 

0 5177131 

1 030218G 

3 084 

0 4891077 

1 1440873 

1470 

1475 

3 289 

0 5170240 

1 0305344 

3 079 

0 488-4217 

1 1450383 

1475 

1480 

3 284 

0 6163374 

1 0308503 

3 074 

0 4877884 

1 1473892 

1480 

1485 

3 278 

0 5156533 

1 0311661 

3 069 

0 4870776 

1 1457401 

1487 

1490 

3 273 

0 7149717 

1 0314820 

3 067 

0 4863793 

1 1460911 

1490 

1495 

3 268 

0 5142925 

1 0317978 

3 060 

0 4857033 

1 1404420 

1495 

1500 

3 263 

0 5136156 

10321136 

3 055 

0 4850297 

1 1407929 

1500 

1505 

3 238 

0 5129412 

10324295 

3 050 

0 4843586 

1 1471439 

1707 

1510 

8 253 

0 6122693 

1 0327453 

3 040 

0 4836899 

1 1474948 

1510 

1515 

8 248 

0 5115997 

1 0330612 

3 041 

0 4830236 

1 1478458 

1715 

1520 

3 24d 

0 5109324 

1 0333770 

3 036 

0 4823797 

1 1481067 

1520 

1525 

3 238 

0 5102675 

10336929 

3 032 

0 4810981 

1 1487476 

1525 

1530 

3 238 

0 5096049 

1 0340087 

3 027 

0 4810388 

1 1488980 

17 30 

1583 

J228 

0 5089440 

1 0343246 

3023 

0 4803818 

1 1492495 

1737 

1540 

3 223 

0 5032860 

10346104 

8 018 

0 4707370 

1 1490001 

1740 

1545 

3 218 

0 5070810 

1 0349562 

3 014 

0 4700740 

1 1409714 

1747 

1550 

3 218 

0 5069775 

1 0352721 

8 009 

0 4784245 

1 1503023 

1550 

15o5 

3 209 

0 6063264 

I 0355870 

3 005 

0 4777766 

1 1500733 

1577 

1560 

3 204 

0 6056775 

1 03a9038 

3000 

0 4771310 

1 1510042 

1700 

1565 

3199 

0 5070308 

1 036‘>196 

2 996 

0 4764877 

1 1513751 

1707 

1570 

8194 

0 5043862 

1 0365355 

2991 

0 47'W62 

1 1717001 

1770 

lo75 

8190 

0 5037440 

10368^13 

2 987 

0 4752073 

1 1520770 

1575 

1580 

3185 

0 5031040 

1 0371671 

2 982 

0 4745707 

1 1624070 

1780 

1585 

3180 

0 5024660 

1 0374830 

2 978 

0 4739378 

1 1627580 

1787 

1590 

3176 

0 5018302 

1 0377988 

2 974 

0 4781033 

1 1531098 

1590 

159o 

3171 

0 5011966 

1 0371147 

2 969 

0 4726729 

1 1764008 

1797 

1600 

3166 

0 5005651 

1 037430.> 

2 965 

0 4726447 

1 1738117 

1600 

leOo 

3162 

0 49993^7 

1 0377464 

2 961 

0 4714186 

1 1741026 

1007 

1610 

31^7 

049930S4 

1 0390622 

29/7 

0 4707946 

1 J545J36 

1610 

1615 

3153 

0 4986832 

1 0363781 

2 9o2 

0 4701726 

1 1748f>47 

1017 


3 148 

0 4980600 

1 0386939 

2 948 

0 469/727 

1 1772174 

1620 


3144 

0 4974389 

10390097 

2 944 

0 4689349 

1 1577064 

1625 

1630 

3139 

0 4968199 

10393256 

2940 

0 468.3192 

1 1779173 

1630 


3135 

0 4962029 

1 0396414 

2 936 

0 4677075 

1 1502683 

1637 


3130 

0 4970879 

1 0399773 

2912 

0 4670937 

1 1700192 

1640 


3126 

0 4949750 

1 0402731 

2 027 

0 4C6464O 

1 1709701 

1647 

16o0 

3122 

0-4943641 

1 040x»fe90 

2 923 

0 4678764 

1 177v21I 

1670 

16oo 

3117 

0-4937552 

10409048 

2*919 

0*4072707 

1 1770720 

1675 


3113 

0-4931482 

10422206 

2 917 

3 4616670 

1 1780229 

1660 


31C« 

0-49Z-;4S2 1 

1 0125367 

2911 

3*46400/3 

t 178-37/9 

1667 

1670 

3104 

0-4919402 

1 0128523 

2-907 

3 46146/7 

1 1787248 

1670 

n»75 

3100 

0-4913390 ' 

10431682 

2-903 

0-4028076 

1 1790778 

1677 

It'-o 

3-096 

0-4907393 

10434840 

2899 

0-4G2-27IC 

1 1591207 

ICW) 


3-091 

0-4901425 , 

10437999 

2 897 

3-4610770 

1 1797776 



3C67 

0-4897472 ' 

1 0441L77 

2891 

)-40I08./7 

[ 


1700 

3-0^3 

0-48^737 

10444316 

2887 

>•4004971 

1 ’ 


3-079 

0-4883621 

1 0447474 

2 883 

04./99070 

1 




74 


VALUES OF N, LOG N, AND D 


SilK' of 
IiK'liim- 
tidii 

(1 <tvcr; 



2-926 

1 0-46G2783 

1-2579980 

2-782 

2-921 

1 0-4655880 

1-2583840 

2-778 . 

2-917 

0-4649002 

1-2.5S7700 

2-773 

2-912 

! 0-4042149 

1-2591560 

2-7G9 

2-908 

1 0-4635322 

1-2595421 

2-765 

2-903 

i 0-4028519 

1-2599-281 

2-760 

2-899 

i 0-4621742 

1-2603141 

2-756 

2-894 

j 0-4614989 

1-2607002 

2-752 

2-888 

0-4608200 

1-2610862 

2-748 

2-885 

1 0-4601.554 

1-261472-2 

2-743 

2-881 

i 0-4594874 

1-2618583 

2-739 

2-876 

j 0-4588218 

1-20-22443 

2-735 

2-872 

' 0-4581585 

1-26-20303 

2-731 

2-807 

! 0-4574976 

1-2630164 

2-727 

2-863 

' 0-4568390 

1-2634024 

2-723 

2-859 

i 0-45G1827 

1-2037884 

2-718 

2-854 

. 0-4555287 

1-2641745 

2-714 

2-850 

1 0-4558770 

1-2045605 

2-710 

2-84G 

‘0-4542276 

1-2640465 

2-706 

2-842 

1 0-4535805 

1-2653325 

2-702 

2-837 

'< 0-4529357 

1-265718G 

2-698 

2-833 

, 0-4522931 

1-2001046 

2-694 

2-829 

! 0-4516527 

1-2GG490G 

2-690 

2-825 

J 0-4510144 

1-2608767 

2-686 

2-821 

j 0-4503785 

1-2672627 

2-683 

2-817 

' 0-4497447 

1-2676487 

2-679 

2-813 

' 0-4491131 

1-2080348 

2-675 

2-809 

1 0-4484830 

1-2684208 

2-671 

2-805 

0-4478502 

1-2688068 

2-667 

2-800 

1 0-447-2310 

1-2691929 

2-663 

2-796 

0-4466079 

1-2695789 

2-059 

2-792 

i 0-4459869 

1-2699649 

2-656 

2-788 

1 0-4453680 

1-2703510 

2-652 

2-785 

! 0-4447511 

1-2707370 

2-648 

2-781 

j 0-4441363 

1-2711230 

2-644 

2-777 

0-4435236 

1-2715090 

2-641 


2-773 

2-769 

2-765 

2-761 

2-757 

2-754 

2-750 

2-746 

2-742 

■2-738 

2-735 

2-731 

2-727 

2-724 


0-4429129 

0-4428042 

0-4416975 

0-4410929 

0-4404902 

0-4398895 

0-4392908 

0-4386940 

0-4380992 

0-4375062 

0-4369152 

0-4363261 

0-4357889 

0-4351536 


1-2718951 

1-2722811 

1-2726671 

1-2730532 

1-2734392 

1-2738252 

1-2742113 

1-2745973 

1-2749833 

1-2753694 

1-2757554 

1-2761414 

1-2765275 

1-2769135 


2-637 

2-633 

2-630 

2-626 


2-605 

2-601 

2-598 

2-594 

2-591 


n = -030 


log. K 


0-4443775 
0-4436900 
0-4430051 
0-4423226 
0-4410427 I 

0-4409G52 

0-4402903 

0-4396178 

0-43S9477 

0-4382800 

0-4.376148 
; 0-4369519 
i 0-4362915 
i 0-4350334 
; 0-4349776 

i 0-4343242 
' 0-4.336730 
I 0-4330241 
! 0-4323775 
1 0-4317332 

1 0-4310912 
0-4804514 
i 0-4298137 
1 0-4291783 
0-4285452 

0-4279143 

0-4272855 

0-4266588 

0-4260343 

0-4254118 

0-4247915 

0-4241733 

0-4235672 

0-4229431 

0-4223311 

0-4217212 

0-4211133 

0-4205073 

0-4199035 

0-4193017 

0-4187018 

0-4181039 

0-4175080 

0-4169140 

0-4163218 

0-4157817 

0-4151435 

0-4145572 

0-4139728 

0-4133903 


1-3723614 

1-3727825 

1-3732037 

1-3736248 

1-3740459 

1-3744670 

1-3748882 

1-3753093 

I- 3757304 
1-3761515 

I I- 3765727 
1-3769938 
1-3774149 
1-3778360 
1-3782572 

1-3786783 

1-3790994 

1-3795205 

1-3799417 

1-3803028 

1-3807839 

1-3812050 

1-3816262 

1-3820473 

1-3824684 

1-3828895 

1-8833107 

1-3837318 

1-3841529 

1-3845740 

1-3849952 

1-3854163 

1-3858374 

1-3862585 

1-3866797 

1-3871008 

1-3875219 

1-8879430 

1-3883642 

1-3887853 

1-3892084 

1-3896275 

1-3900487 

1-3904698 

1-8908909 

1-3913120 

1-3917332 

1-3921543 

1-3925754 

1-3929965 
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Smeof 

Inclina 

n = 035 

tion 




1 o\er) 

^ N 

log N 

D 

1455 

2 556 

0 4075620 

1 6010883 

1460 

2 552 

0 4068797 

1 6016796 

1465 

2 548 

0 4061998 

1 6020709 

1470 

2 644 

0 4055224 

1 6025622 

1475 

2 540 

0 4048476 

1 6030536 

1480 

2 536 

0 4041752 

1 6035449 

1485 

2 532 

0 4035053 

1 6040362 

1490 

2 528 

0 4028379 

1 6045275 

1495 

2 524 

0 4021729 

1 6050188 

1500 

2 521 

0 4015102 

1 60d5101 

1505 

2 517 

0 4008501 

1 6060014 

1510 

2 513 

0 4001923 

1 6064927 

1515 

2 509 

0 3995360 

1 6069341 

1520 

2 505 

0 3988839 

1 6074754 

1525 

2 502 

0 8982332 

1 6079667 

1530 

2 498 

0 8975847 

1 6084580 

1535 

2 494 

0 8969386 

I 6089493 

1540 

2 491 

0 0962948 

1 6004406 

1045 

2 487 

0 3956533 

1 6099319 

1650 

2 483 

0 8950141 

1 6104232 

1655 

2 480 

0 3943771 

1 6109146 

1660 

2 470 

0-3937423 

1 6114059 

1665 

2 472 

0 3931098 

1 6118972 

1670 

2 469 

0 3924794 

16123885 

1676 

2 465 

0 3918518 

1 6128798 

1680 

2 462 

0 89122-)4 

1 0183711 

1686 

2 4j8 

0 8906016 

1 6138624 

1590 

2 455 

0 8899800 

1 6143537 

1695 

2 451 

0 3893605 

1 6148451 

1600 

2 448 

0 3887431 

1 6153364 

1005 

2 444 

0 3881279 

1 6158277 

1610 

2 441 

0 3875147 

1 6163190 

1615 

2 437 

0 3869036 

1 61G3103 

1620 

2 434 

0 3862946 

1 6173016 

1625 

2 430 

0 3836876 

1 6177929 

1630 

2 427 

0 3850827 

1 6182842 

1635 

2 424 

0 3844799 

1 6187750 

1640 

2 420 

0 3818790 

1 6192669 

1645 

2 417 

0 3832802 

1 bl97582 

1650 

2 414 

0 3826834 

1 620249U 

1655 

2 410 

0 8820886 

16207408 

1660 

2 407 

0 3814957 

1 6212321 

lC6o 

2 404 

0 8809048 

1 6217234 

1670 

2 401 

0 3803158 

1 0222147 

1675 

2 397 

0 8797287 

1 6227061 

1680 

2 394 

0 3791486 

1 6231974 

1685 

2 891 

0 3785604 

16236887 

1690 

2 388 

0 8779791 

1 6241800 

1695 

2 885 

0 3773097 

1 6246713 

1700 

2 881 

0 3768222 

1 C2S1626 


n = 050 

K 

log N 

D 

2149 

0 3322334 

2 2872690 

2146 

0 3315629 

2 2879709 

2 142 

0 3308949 

2 2886728 

2 139 

0 3302293 

2 2893746 

2 136 

0 3295663 

2 2900765 

2133 

0 8289058 

2 2907784 

2129 

0 3282477 

2 2914803 

2126 

0 3276921 

2 2921821 

2123 

0 3269389 

2 2928840 

2 120 

0 3262881 

2 2935859 

2117 

0 3256397 

2 2942878 

2 118 

0 3249937 

2 2949896 

2 110 

0 3243501 

2 2956915 

2107 

0 323708S 

2 2963934 

2104 

0 3230699 

2 2970953 

2101 

0 3224333 

2 2977971 

2 098 

0 3217990 

2 2984990 

2095 

0 8211669 

2 2992009 

2 092 

0 3205372 

2 2999028 

2 089 

0 8199097 

2 3006046 

2 086 

0 3192846 

2 8018065 

2083 

0 3186616 

2 8020084 

2080 

0 3180408 

2 3027103 

2 077 

0 8174222 

2 3034121 

2 074 

0 8168058 

2 3041140 

2 071 

0 8161917 

2 8048160 

2 068 

0 3155796 

2 8055178 

2065 

0 8149698 

2 8062196 

2 062 

0 3148620 

2 3069215 

2 059 

0 8137663 

2 3076234 

2 057 

0 3131528 

2 3083253 

2 0j4 

0 3125514 

2 3090271 

2 051 

0 3119521 

2 3097290 

2 018 

0 3118547 

2 3104309 

2 045 

0 3107595 

2 3111328 

2 043 

0 3101663 

2 3116346 

2 040 

0 3095752 

2 3125365 

2 037 

0 3089860 

2 3132384 

2 034 

0 8083989 

2 3189403 

2 031 

0 3078188 

2 3146421 

2029 

0 3072306 

2 3153440 

2 026 

0 3066495 

2 3160459 

2 023 

0 3060702 

2 3167478 

2021 

0 3054930 

2 3174496 

2 018 

0 3049176 

2 3181515 

2015 

0 3048441 

2 3188534 

2 013 

0 3037720 

2 3195553 

2 010 

0 3032030 

2 3202571 

2007 

0 3026352 

2 3209590 

200S 

0 3020694 

2 8216609 
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VALUES OP N, LOG N, AND D 


Sine of 
Indina-i 
tion 
(1 over) 

1705 

1710 

1715 

1720 

1725 

1730 

1735 

1740 

1745 

1750 

1755 

1760 

1765 

1770 

1775 

1780 

1785 

1790 

1795 

1800 

1805 

1810 

1815 

1820 

1825 

1830 

1835 

1840 

1845 

1850 

1855 

1860 

1865 

1870 

1875 

1880 

1885 

1890 

1895 

1900 

1905 

1910 

1915 

1920 

1925 

1930 

1935 

1940 

1945 

950 


5-660 

5-653 

5-646 

5-639 

5-632 

5-625 



n == -009 



n = *010 

N 

log. N 

D 

N 

log. N 

5-999 

0-7780736 

•41802531 

5-512 

0-7412714 

5-990 

0-7774623 

•41815164 

5-504 

0-7406623 

5-982 

0-7768529 

-41827798 

5*496 

0-7400550 

5-974 

0-7762454 

'41840432 

5-488 

0-7394497 

5-965 

0-7756397 

•41853066 

5*481 

0-7388462 

5-957 

0-7750358 

•41865699 

5-478 

0-7382445 

5-949 

0-7744337 

•41878333 

5-466 

0-7376446 

5-941 

0-7738334 

•41890967 

5-458 

0-7370464 

5-932 

0-7732349 

•41903601 

5-451 

0-7364501 

5-924 

0-7726382 

•41916234 

5*443.. 

0-7358556 

5-916 

0-7720432 

•41928868 

5*436 

0-7352628 

5-908 

0-7714500 

•41941.502 

5*428 

0-7346717 

5-900 

0-7708586 

•41954136 

5*421 

0-7340825 

5-892 

0-7702690 

•41966769 

5*414 

0-7334951 

5 -884 

0-7696810 

•41979403 

5*406 

0-7329093 

5-876 

-07690948 

•41992037 

5*399 

0-7323258 

6-868 

-07685123 

•42004671 

5*392 

0-7817430 

5-860 

-07679275 

•42017304 

6-S85 

0-7311623 

5-853 

-07673466 

•42029938 

5*378 

0-7305834 

5-845 

•07667670 

■42042572 

5*370 

0-7300060 

5-837 

•07661892 

•42055206 

5*363 

0-7294004 

5-829 

•07666130 

•42067839 

5*356 

0-7288564 

5-822 

•07650386 

•42080473 

5*349 

0-7282842 

5-814 

•07644657 

•42093107 

5*342 

0-7277136 

5-806 

•07638946 

•42105741 

5-885 

0-7271446 

5-799 

•07683251 

•42118373 

5*328 

0-7265773 

5-791 

•07627572 

•42131007 

5-321 

0-7260115 

5-784 

•07621909 

•42143641 

5-814 

0-7254473 

5-776 

•07616262 

•42156275 

5-307 

0-7248848 

5-769 

•07610630 

•42168908 

5-301 

0-7243238 

5-761 

0-7605015 

•42181542 

5-294 

0-7237644 

5-754 

0-7599416 

■42194176 

5-287 

0-7232067 

5-746 

0-7593832 

•42206810 

5-280 

0-7226505 

5-7S9 

0-7588264 

•42219443 

5-273 

0-7220959 

5-732 

0-7582712 

•42232077 

5-267 

0-7215428 

5-724 

0-7577175 

•42244711 

5-260 

0-7209912 

5-717 

0-7571652 

•42257345 

5-253 

0*7204411 

5-710 

0-7566146 

■42269978 

5-247 

0-7198927 

5-703 

0-7560656 

•42282612 

6-240 

0-7193457 

5-695 

0-75.151 79 

•42295246 

5-234 

0-7188002 

5-688 

0-7' 

07880 

5-227 

0-^ . 

5-681 

0-^f 

0513 

5-221 

q' 

5-674 

0, ‘ ■ 

147 

5-214 

T 

5-667 

0 ■ 

81 

5-208 

■ 


0-7o 


5-195 

5-.1SS 

5-182 

5-176 

5-169 


O’ 

0 

0 - 

0 - 

0 - 



Sine of 
Inclina- 

D 

tion 
(1 over) 

•46447255 

1705 

•46461293 

1710 

•46475380 

1715 

•46489368 

1720 

•46503405 

1725 

•46517448 

1730 

•465314S0 

1735 

•46545518 

1740 

•46559555 

1745 

•46573593 

1750 

•46587630 

1755 

•46601668 

1760 

■46615705 

1765 

•46629743 

1770 

•46643780 

1775 

■46657818 

1780 

•46671855 

1785 

•46685893 

1790 

•46699930 

1795 

•46713968 

1800 

•46728005 

1805 

•46742043 

1810 

•46756080 

1815 

•46770118 

1820 

*46784155 

1825 

'46798193 

1830 

-46812230 

1835 

•46826268 

1840 

•46840305 

1845 

•46854343 

1850 

■46S6S380 

1855 

•468S241S 

1860 

•46896455 

1865 

•46910493 

1870 

-46924530 

1875 

•46938568 

1880 

•46952605 

1885 

•46966643 

1890 

•46980680 

189.5 

•46994718 

1900 

•47008755 

1905 

-022793 

1910 

36830 

1915 

0868 

1920 

905 

1925 

43 

1930 

0 

1935 

8 

1940 

1945 

1950 


rOB SPECIAL IBOLMATIONS AND VALDES OF (n) 


Sme of 

D 

s= Oil 


1 

n= 012 ] 

3me oi 
ncUaa 
tion 

1 over) 

tion 
(1 oTer) 

N 

log N 1 

D 

N 

log N 

D 



7086531 ' 

510919S1 

4 780 ( 

6794651 ' 

55736706 

1705 



7080461 

51107422 

4 774 

6788601 

55753551 




7074410 

51122863 

4767 

5 6782570 

55770396 




7068377 

51138304 

4 761 

1 6776557 

55787241 



5 084 C 

7062363 

51X53740 

4764 

3 6770563 

55804086 




7056367 

51169187 

4 747 

3 6764587 

55820931 

1730 



7050389 

51184628 

4 741 

\ 6758629 

558S7776 




7044429 

51200069 

4 784 

) 6752689 

55854621 

1740 


5 056 ( 

) 7038486 

51215511 

4 728 

) 6746766 

55871466 

1745 

1750 

5 050 

D 7032561 

51230952 

4 722 

0 6740862 

55888811 



5 043 

3 7026654 

51M6393 

4 715 

0 6734975 1 

55905156 

1775 



0 7020765 

1 51261834 

4 709 

3 6729105 

55922001 

i Weill 

176t 

5 020 

0 7014894 

51277276 

4-702 

3 6723254 

55938846 

1765 

1770 

6 022 

) 7009040 

1 51292717 

4 696 

3 6717420 

55955691 

•mill 

1775 

5 016 

0 7003203 

1 51308158 

4 690 

0 6711604 

55972536 

1775 

1780 

5 000 1 

0 6997884 

1 51323599 

4 684 

0 6705804 

55089381 

1780 

1785 

5 002 

0 6991582 


51339041 

4 677 

0 6700022 

56006236 

1785 

1790 

4 996 

0 6985797 


51354482 

4 671 

0 6694257 

56023071 

1790 

1795 

4 989 

0 0950027 


51369923 

4665 

0 66S8508 

56089916 

1795 

IBOO 

4982 

0 0974274 


51385364 

4 659 

0 6682776 

56056701 


1605 

4 976 

0 6968538 


51400S06 

4 653 

0 6677060 

56073606 

1805 

1810 

4 960 

0 0902820 

51416247 

4 647 

0 C671361 

5609&151 

1810 

1815 

4968 

0 6957119 

51431688 

4 641 

0 6665680 

56107296 

1615 

IBW 

4 956 

0 6951433 

51447129 

4 635 

0 66600U 

66124141 

1620 

1825 

4 950 

0 6945764 

51462571 

4 628 

0 06o4865 

56140986 

1625 

1830 

4 948 

0 6940111 

51478012 

4 622 

0 6648732 

66157831 

1830 

1835 

4 937 

0 6934475 

51493453 

4 616 

0 C648116 

56174676 

1835 

1840 

4 930 

0 6928858 

51508894 

4 611 

0 6687615 

56191521 

1840 

1846 

4 924 

0 6928249 

51524336 

4 605 

0 6681931 

66208860 

1845 

1850 

4918 

0 6917660 

51539777 

4 599 

0 6626362 

50225211 

1850 

1855 

4 911 

0 6912087 

51655218 

4 693 

0 6620809 

56242056 

1855 

186C 

4 905 

0 e90Co30 

51570659 

4 587 

0 6615272 

56258901 


1865 

4 899 

0 6900990 

51586101 

4 681 

0 6609751 

56275746 

I 1865 1 

1870 

4 893 

0 6895464 

51601642 

4 575 

0 6604245 

56292591 


1875 

4 886 

0 0889954 

51616983 

4 570 

0 6o98755 

56809436 

1875 

1880 

4 880 

0 6884460 

51632424 

4 561 

0 6593281 

56326281 

1880 

1885 

4 874 

0 6878980 

5164786C 

4 558 

0 6587821 

56343126 

1885 

isac 

4 868 

0 6873515 

51663307 

4 652 

0 6582377 

56359971 

■iSS!ill 

1895 

4 862 

0 68680G7 

51678748 

4 547 

0 6576948 

56376861 

\ 1895 1 

1900 

4 850 

0 6862633 

61694189 

4 541 

0 6571534 

56393616 

■rmI] 

190' 

4 830 

00857214 

51709631 

4 535 

0 6566135 


i 1905 1 

191C 

4 844 

0 6851809 

61725072 

4630 

0 6560751 


iimfii 


4 838 

06846421 

51740j1S 

4524 

0 6555382 




4 832 

0 6&41047 

5175595^ 

4 519 

0 6550028 


■rai 



0 6835687 

51771396 

4 513 

0 6544687 

564778S6 

1925 

193 

D 4 820 

0 0830341 

6178C837 

4 508 





'» 4 814 

0 6825011 

5J80227f 

4 502 

0 6534051 


1935 



0 6819096 

5181771? 

4 497 

0 6528755 


ipiTii 



0 0814395 

6183316 

4 491 

0 6523474 



19o 


0 0809107 

51848«y 

- 4 486 

0 6518207 

j 56562111 

1950 
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VALUES OF N, LOG N, AND U 
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78 


VALUES OF N, LOG N, AND D 


Sino of 


n = '013 

N 

log. N 

D 


0-6581366 

0-6525335 

•60881432 

•60399680 

4-487 

0-6519823 

-60417929 

4-481 

0-6513330 

•60436178 

4-474 

0-6507355 

•60454427 

4-468 

0-6501398 

•60472675 

4-462 

0-6495459 

•60490924 

4-466 

0-6489538 

•60509173 

4-450 

0-6483635 

•00527422 

4-444 

0-6477750 

•60545670 

4-438 

0-6471882 

! -60563919 

4-482 

0-6466032 

j -60582168 

4-426 

0-6460200 

, -60600417 

4-420 

0-6454385 

, -00618665 

4-414 

0-6448588 

•60636914 

4-408 

0-6442808 

•60655163 

4-408 

0-6437045 

•00673412 

4-397 

0-6431299 

•60691660 

4-391 

0-6425570 

•60709909 

4-385 

0-6419856 

•60728158 

4-379 

0-6414160 

•60746407 

4-374 

0-6408480 

•60764655 

4-368 

0-6402818 

-6078-2904 

4-862 

0-6397172 

•00801153 

4-857 

0-6391542 

•60819402 

4-351 

0-6385929 

•60S37G50 

4-345 

0-6380332 

•60855899 

4-340 

0-6374750 

•60874148 

4-334 

0-6369184 

•60892397 

4-329 

0-6363635 

•60910645 

4-323 

0-6358101 

•60928894 

4-318 

0-6352584 

•60947143 

4-312 

0-6347082 

•60965392 

4-307 

0-6341596 

•60983640 

4-301 

0-6336125 

•61001889 

4-296 

0-6330669 

•61020138 

4-291 

0-63-25228 

•61038387 

4-285 

0-6319804 

•61056635 

4-280 

0-6314394 

•61074884 

4-275 

0-6308999 

•61093133 

4-269 

0-6303619 

•61111382 

4-264 

0-6298254 

•61129630 

4-259 

0-6292904 

•61147879 

4-254 

0-6287569 

•61166128 

4-248 

0-6282248 

•61184377 

4-243 

0-6276942 

•61202625 

4-23S 

0-6271662 

•61220874 

4-233 

0-6266375 

•61239123 

4-228 

0-6261113 

•61257372 

4-223 

0-6255865 

•61275620 
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Sine of 
Incliua 

a s= 016 

a 017 

Sine of 
[nclma 
tion 
(1 o\et) 

tioa 
(1 over) 

K 

log N 

D 

N 1 

log N ' 

D 


4 040 

0 6078799 

69670883 

8 705 

0 5688173 

78960334 

1705 


4044 

0 6067804 

69691939 

3 700 

3 5682212 

78984197 

1710 


4 038 

0 6061829 

69712995 

3 695 

D 5676271 

79008001 

1716 

1720 

4 033 

0 6055872 

69734051 

3 690 

0 5070348 

79031025 

1720 

1725 

4 027 

0 6049934 

69755108 

8685 

0 5664458 

79055789 

1725 

1780 

4 022 

0 6014013 

69776104 

3680 

0 5658556 

79079652 

1780 

1785 

4 016 

0 6038111 

69797220 

8 675 

0 56526BS 

79103516 

1785 

1740 

4011 

0 6032220 

09818276 

8 670 

0 5646837 

79127380 

1740 

1745 

4 005 

0 602G360 

69839 m 

8 665 

0 5041004 

79151214 

1745 

1750 

4 000 

0 6020511 

09860389 

8 660 

0 5635189 

79175107 

1760 

1755 

3 995 

0 6014680 

60881445 

8 655 

0 5629392 

79198971 

1755 

1760 

3 989 

0 6008866 

69902501 

8 651 

0 5625012 

79222835 

1760 

1765 

3 984 

0 6003070 

6992 1558 

3 646 

0 5617850 

79246699 

176) 

1770 

8 979 

0 5997292 

099 U614 

8 641 

0 5612106 

79270562 

1770 

1775 

3 973 

0 5991532 

69905670 

8 636 

0 5600379 

79294426 

1775 

1780 

3 968 

0 5985783 

69986726 

3 631 

0 5600669 

79318290 

1780 

1785 

3 963 

0 5980001 

70007783 

8 627 

0 5594976 

79342164 

1783 

1790 

3 958 

0 5974351 

70028839 

8 622 

0 5589299 

79300017 

1790 

1795 

3 952 

0 5908058 

70049895 

3 617 

0 5583640 

79389881 

1705 

1800 

8 947 

0 5902981 

70070951 

8 612 

0 6577097 

79413745 

1800 

1805 

8 942 

0 S957321 

70002008 

3 608 

0 5572371 

79437009 

1803 

1810 

8 937 

0 5951678 

70113064 

3 603 

0 5500762 

79461472 

1810 

1816 

8 032 

0 594G052 

70104120 

3 598 

0 6501169 

70483338 

1816 

1820 

3 927 

0 5940442 

70155176 

3 594 

0 55*5592 

70500200 

1820 

1825 

8 922 

0 5934849 

70176233 

3 589 

0 5550033 

70533004 

1825 

1880 

3 917 

0 5929271 

70197289 

8 585 

0 5544400 

79566927 

1830 

1836 

8 912 

0 5923710 

70218345 

8 580 

0 5538962 

70380791 

1835 

1840 

3 90? 

0 5918105 

70239401 

3 576 

0 5533451 

79604655 

1840 

1815 

3 902 

0 6912030 

70260458 

8 571 

0 6527055 

79628519 

1845 

1850 

3 897 

0 5907123 

70281514 

3 567 

0 5522476 

796a2382 

1850 

1855 

8892 

0 5901625 

70302570 

3 562 

0 5517013 

79070246 

1855 

1860 

3 887 

0 5896144 

70333626 

3 558 

0 5511565 

79700110 

1800 

1865 

3 882 

0 6890678 

70344683 

3 553 

0 5506133 

79723974 

1805 

lero 

8 877 

0 58S5228 

70SC5739 

8 549 

0 5500717 

7974783T 

1870 

1875 

8 872 

0 6879794 

70386795 

8 544 

0 6405316 

79771701 

1875 

1880 

8 868 

0 6874374 

70407851 

3 540 

0 5489930 


1880 

1885 

8 863 

0 5868970 

70428908 

3 536 

0 5484559 

79819129 


1890 

8 858 

0 5863581 

70449964 

3 531 

0 5479204 

79843292 

1890 

1895 

8 853 

0 5858203 

70471020 

3 527 

0 6473804 

79867156 

1895 

1900 

3 848 

0 5852849 

70492076 

3 5^ 

0 5468539 

79891020 

1900 

1905 

3 844 

0 6847506 

70513103 

3 518 

0 5463229 

79914884 

1905 

1910 

3 839 

0 5842177 

70534189 

8 514 

0 5457934 

79938747 

1910 

1915 

3 834 

0 5836864 

70555245 

3 610 

0 5452654 

79962611 

1915 

1920 

3 830 

0 5831565 

70576301 

3 505 

0 5447389 

79986475 

1920 


3 825 

0 5826280 

70597358 

3 501 

0 5442138 

80010S39 

1925 

1930 

3 820 

0 6821011 

70618414 

3 497 

0 5436902 

80034202 

1930 


3 816 

0 5815756 

70639470 

3 493 

0 5431681 

80058066 



8 811 

0 5810515 

70660^26 

3 489 

0 5426473 

80081930 

1940 


3 807 

1 0 6805289 

70681583 

3 484 

0 5421281 

8010a794 



3 802 

0 5800077 

70702639 

3480 

0 5416103 

80129657 

19o0 




80 


VALUES OP N, LOG N, AND D 



n = '0225 


log. N 

0-4877724 

0-4871846 

0-4865986 

0-4860145 

0-4854322 

0-4848517 

0-4842730 

0-4836961 

0-4831210 

0-4825477 

0-4819760 

0-4814062 

0-4808382 

0-4802719 

0-4797073 

0-4791445 

0-4785833 

0-4780239 

0-4774661 

769099 


; Sine of 

' Inclina- 

tion 

D (1 over 

1-0450633 1705 

1-0453791 1710 

1-0456950 1715 

1-0460108 1720 

1-0463266 1725 

1-0466425 1730 

1-0469583 1735 

1-0472742 1740 

1-0475900 1745 

1-0479059 1750 

1-0482217 1755 

1-0485375 1760 

1-0488534 1765 

1-0491692 1770 

1-0494851 1775 

1-0498009 1780 

1-0501168 1785 

1-0504326 1790 

1-0507485 1795 

1-0510643 

1-0513801 [ 

1-0516960 ' 1810 
l^^cAoiTS 1815 
1820 






rOR SPECIAL INCLINATIONS AND VALUES OE (n), 


81 


n =: ‘0250 


N 

log N 

D ' 

2 880 

0 4593206 

1 1611814 

2 870 

0 4587359 

1 1615323 

2 872 

0 4581532 

1 1618833 

2 868 

0 4575723 

1 1622342 

2 864 

0 45G0933 

1 1625851 

2 860 

0 4564160 

1 1629361 

2 857 

0 4558406 

1 1632870 

2 853 

0 45526C9 

1 1636379 

2 849 

0 4546950 

1 1639889 

2aJ5 

0 4541249 

1 1013393 

2 812 

0 453556G 

1 1G4690S 

2 838 

0 4529900 

1 1650417 

2 834 

0 4524252 

1 1653926 

2 830 

0 4518622 

1 1657436 

2 827 

0 4513009 

1 1000945 

2 823 

0 4507413 

1 1004454 

2 820 

0 4501834 

1 1007904 

2 810 

0 4400272 

1 1671473 

2 812 

0 4490720 

1 1074983 

2 800 

0 4485196 

1 1078492 

2 805 

0 4479084 

1 1082001 

2 802 

0 4474188 

1 1085511 

2 708 

0 4463709 

1 1089020 

2 703 

0 4463247 

1 1092529 

2 701 

0 4457801 

1 1696039 

2 788 

0 4452372 1 

1 1699548 

2 784 

0 4446958 1 

1 1703058 

2 781 

0 4441500 ! 

1 1700567 

2 777 

0 4430178 ' 

1 1710076 

2 774 

0 4 130812 

1 1718586 

2 770 

0 4425462 

1 1717095 

2 767 

0 4420128 

1 1720604 

2 76-1 

0-4414810 

1 1724114 

2 760 

0 4409507 

1 172762 1 

2 757 

0 4401220 

1 1731133 

2 754 

0 4898947 

1 1734642 

2 750 

0 433 1690 

1 17)8151 

2 747 

0 43S.S148 

1 1741601 

2 744 

0 43S3222 

1 1745170 

2 740 

0 4378010 

1 1748079 

2 737 

0 4872813 

1 1752189 

2714 

0 431)7612 

1 1755G9S 

2 731 

0 4 162405 

1 175920S 

2 727 

0 4357113 

1 1702717 

2721 

0 4352175 

1 1760220 

2 721 

0 4317052 

1 17697)0 

2 718 

0-4311914 

1 1773215 

2 714 

0 431bS:0 

1 177C75I 

2711 

0 1131771 

1 1780-2&I 

2 70S 

0 4 120700 

1 1783773 


n = 0276 

Sineof 

^uclina- 

Iton 

1 orer) 

N 

log N ' 

D 

2 720 

0 4345702 

1-2772995 

1705 

2 710 

0 4o39bS6 

1 2776855 

1710 

2 718 

0 4334080 

1 2780716 

1715 

2 709 

0 4328310 

1 2784576 

1720 

2 700 

0 4322550 

1 2788136 

1725 

2 702 

0 4316807 

1 2792297 

1730 

2 698 

0 4311082 

1 2796157 

1785 

2 695 

0 4305376 

1 2800017 

1740 

2 091 

0 4299687 

1 2603878 

1745 

2 688 

0 4294016 

1 2807738 

1750 

2 684 

0 4288362 

1 2811598 

1755 

2 681 

0 4282727 

1 2816459 

1760 

2 677 

0 4277108 

1 2819319 

1765 

2 674 

0 427150S 

1 2823179 

1770 

2 670 

0 4205925 

1 2827040 

1775 

2 667 

0 4260359 

1 2830900 

1780 

2 664 

0 4254810 

1 2834760 

1785 

2 660 

0 4249278 

1 2938820 

1790 

2 657 

0 4243762 

1 2842481 

1795 

2 054 

0 4238262 

1 2846341 

1800 

2 050 

0 4232780 

1 2850201 

1805 

2 647 

0 4227314 

1 2854062 

1810 

2 044 

0 4221866 

1 2857022 

1815 

2 640 

0 4216433 

1 2861782 

1820 

2 037 

0 4211018 

1 2865613 

1825 

2 634 

0 4205618 

1 2869503 

1630 

2 630 

0 42002.34 

1 2.973363 


2 627 

0 4194805 

1 2877224 

1840 

2 024 

0 4189513 

1 2881084 

1815 

2 621 

0 4184177 

I 2884944 

1850 

2 617 

0 4178857 

1 2888S05 

1855 

2 614 

0 4173553 

1 2892665 

IbGO 

2011 

0-4103265 

1 2890520 

1865 

2 608 

0 4162991 

1 2900385 

1870 

2 605 

0 4157733 

1 2904246 

1875 

2 602 

0 4152491 

1 2909106 

18.80 

2 599 

0 41472C3 

1 2911966 

188,5 

2 595 

0 4142052 

1 2015827 

1890 

2 592 

0 4186855 

1 2919687 

1895 

2 589 

0 4131674 

1 2923517 

1900 

2 580 

0 4126507 

1 2927403 

1905 

2 583 

0 4121355 

1 29)1268 

1910 

2 5^) 

0 4110218 

1 29)512S 

1915 

2 577 

0 411109G 

1 29 )'^'9S9 

1920 

2 574 

0 410o988 

1 2912819 

1925 

2 571 

0 4108891 

1 291C709 

1030 

2 568 

0 409 5810 

1 2950570 

19)5 

2 565 

0-1090752 

1 29544')0 

1910 

2 502 

0 4(H5702 

1 2959290 

1015 

2 559 

0 40S)067 

1 2902150 

1950 
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VALUES OF N, LOG Nr AND D 


Sine of 
Iiicliim 

n = -030 

n = -035 

Sine of 
Inclina- 

tion 
(1 over] 

N 

log. N 

D 

N 

log. N 

L 

tion 
(1 over] 

1705 

2-587 

0-4128096 

1-3934177 

2-378 ' 

o"376k66 

1-6256539 

n 

1 1710 

2-584 

0-4122308 

1-3938388 

2-375 

0-3756728 

1-6261452 


1715 

2-580 

0-4116539 

1-3942599 

2-372 

0-3751008 

1-6266366 

1715 

1720 

2-577 

0-4110788 

1-3946810 

2-369 

Q-3745308 

1-6271279 


1725 

2-573 

0-4105056 

1-8951022 

2-36G 

0-3739626 

1-6276192 


1700 

2-570 

0-4099342 

1-3955233 

2-363 

0-3733961 

1-6281105 

1730 

1735 

2-567 

0-4093645 

1-3959444 

2-360 

0-3728314 

1-6286018 

1735 

1740 

2-563 

0-4087966 

1-3963655 

2-357 

0-3722685 

1-6290931 

1740 

1745 

2-560 

0-4082305 

1-3967867 

2-354 

0-3717074 

1-6295844 

1745 

1750 

2-557 

0-4076662 

1-3972078 


0-3711481 

1-6300767 

1750 

1755 

2-553 ■ 

0-4071038 

1-3976289 

2-347 

0-3705905 

1-6805671 

1755 

1760 

2-550 

0-4065428 

1-3980500 

2-344 

0-3700347 

1-6310584 

1760 

1765 

2-547 

0-4059S38 

1-3984712 

2-341 

0-3694807 

1-6315497 

1765 

1770 

2-543 

0-4054265 

1-8988923 

2-338 

0-3689284 

1-6320410 

1770 

1775 

2-540 

0-4048710 

1-3993134 

2-335 

0-3683779 

1-6325323 

1775 

1780 

2-537 

0-4048171 

1-3997345 

2-333 

0-3678291 

1-6330236 

1780 

1785 

2-534 

0-4037650 

1-4001557 


0-3672819 

1-6335149 

1785 

1790 

2-531 

0-4032146 

1-4005768 

2-327 

0-3667365 

1-6840062 

1790' 

1795 

2-527 

0-4020658 

1-4009979 

2-324 

0-3661927 

1-6344976 

1795 

1800 

2-524 

0-4021186 

1-4014190 

2-321 

0-8656505 

1-6349889 

1800 

1805 

2-521 

0-4015731 

1-4018402 

2-318 

0-3651100 

1-6354802 

1805 

1810 

2-518 

0-4010294 

1-4022613 

2-315 

0-3645712 

1-6359715 

1810 

1815 

2-515 

0-4004873 

1-4026824 

2-312 

0-3640341 

1-6364628 

1815 

1820 

2-512 

0-3999468 

1-4031035 


0-3634986 

1-6369541 

1820 

1825 

2-508 

0-8994080 

1-4035247 


0-3629648 

1-6374454 

1825 

1830 

2-505 

0-8988707 

1-4039458 


0-8624325 

1-6379367 


1835 

2-502 

0-3983351 

1-4043669 

2-301 

0-3619019 

1-6384281 

1^ 

1840 

2-499 

0-3978011 

1-4047880 

2-298 

0-3613729 

1-6389194 

1840 

1845 

2-496 

0-3972687 

1-4052092 

2-295 

0-3608454 

1-6394107 

1845 

1850 

2-493 

0-3967378 

1-4056303 


0-3603195 

1-6399020 


1855 

2-490 

0-3962086 

1-4060514 

2-290 

0-3597952 

1-6403933 

' 1855 

1860 

2-487 

0-3956809 

1-4064725 

2-287 

0-3592725 

1-6408846 


1865 

2-484 

0-3951549 

1-4068937 

2-284 

0-3587514 

1-6413759 

1865 

1870 

2-481 

0-3946303 

1-4073148 

2-282 

0-3582318 

1-6418672 

1870 

1875 

2-478 

0-3941073 

1-4077359 

2-279 

0-3577138 

1-6423586 

1875 

1880 

2-475 

0-3935859 

1-4081570 

2-276 

0-3571973 

1-6428499 

1880 

1885 

2-472 

0-3930659 

1-4085782 

2-273 

0-3566823 

1-6433412 

iPii 

1890 

2-469 

0-3925474 

1-4089993 

2-271 

0-3561688 

1-6438325 


1895 

2-466 

0-3920305 

1-4094204 

2-268 

0-3556569 

1-6448238 

1895 1 

1900 

2-463 

0-3915151 

1-4098415 

2-265 

0-3551464 

1-6448151 

liil 

1905 

2-460 

0-3910012 

1-4102627 

2-263 

0-3546375 

1-6453064 

fill 

1910 

2-457 

0-3904887 

1-4106838 

2-260 

0-3541300 

1-6457977 

1910 

1915 

2-455 

0-8899778 

1-4111049 

2-257 

0-3536240 

1-6462891 

1915 

1920 

2-452 

0-3894683 

1-4115260 

2-255 

0-3531195 

1-6467804 

1920 

1925 

2-449 

0-3889603 

1-4119472 


0-3626164 

1-6472717 

1925 

1930 

2-446 

0-3884537 

1-4123683 


0-3621148 

1-6477630 

1930 

1935 

2-443 

0-3879486 

1-4127894 

2-247 

0-3516147 

1-6482543 

1985 

1940 

2-440 

0-3874450 

1-4132105 

2-244 

0-3511160 

1-6487456 

1940 

1945 

2-437 

0-3869428 

1-4136317 I’ 

2-242 

0-3506187 

1-6492369 

1945 

1950 

2-435 

0-S864420 

1-4140528 

2-239 

0-3501229 

1-6497282 

1950 






rOR SPECIAL INCLINATIONS AM) VALUES OF (n) 


fa3 


] 

me of 
neliDi 

n = 050 1 

Sineof 

nclini 

n = *009 

tiou 
. over 

^ 1 

log N 

D 

tlOD 

1 oi er) 

N 

log N 

D 




0 3015055 

2 3223028 

1955 

5 618 

0 7495913 

424o4217 




0 3009433 

2 3230046 

1960 

6 611 

3 7490011 

42446851 


1715 

1 997 

0 3003830 

2 3237C63 

1965 

5 604 

0 7487323 

42459485 


1720 

1994 

0 299824G 

2 3244684 

1970 

5 698 

0 7479949 

42472118 


1725 

1992 

0 29926S0 

2 3251703 

1975 

5 591 

0 7474791 

42484752 


1730 

1 989 

0 2987132 

2 32a8721 

1980 

5 584 

0 7469547 

42497386 


1735 

1987 

0 2981602 

2 3265740 

1985 

5 577 

0 7464316 

42510020 


1740 

1 984 

0 2976089 

2 3272759 

1990 

6 571 

0 7459098 

42522653 


1745 

1 982 

0 2970595 

2 3279778 

1995 

6 564 

0 7473895 

42535287 


1750 

1979 

0 2965118 

2 3286796 

2000 

5 557 

0 7418705 

42547921 


1755 

1 977 

0 2059659 

2 3293816 

2005 

5 551 

0 7443528 

42560655 



1974 

Q12»4117 

2m08S4 


5 544 

0743S365 

Aisisies 


1765 

1972 

0 2948793 

2 3307853 

2015 

5 538 

0 7433215 

42585822 


1770 

1 969 

0 2943387 

2 3314871 

2020 

6 531 

0 7428079 

42598456 


1775 

1967 

0 2937997 

2 3321890 

2025 

5 525 

0 742295G 

42611090 


1780 

1965 

0 2032025 

2 3328909 

2080 

5 618 

0 7417846 

4^3723 


1785 

1962 

0 2927209 

2 3335928 

2035 

5 512 

0 7412749 

42060857 


1790 

1960 

0 2921930 

2 3342940 

2040 

5 505 

0 7407005 

42048991 


1705 

1957 

0 2916609 

2 3349905 

2045 

5 499 

0 7402594 

42001025 


1800 

1055 

0 2911303 

2 3356984 

2050 

5 492 

0 7897537 

42074258 


1805 

1953 

0 2906014 

2 3364003 

2055 

5>480 

0 7892493 

42080892 


IBIO 

1950 

0 2900742 

2 3371021 

,2060 

5 480 

0 7887401 

42690520 


1615 

1948 

0 2895486 

2 3378040 

2065 

5>i78 

0 7382442 

42712160 


1820 

1945 

0 2890247 

2 3385059 

*2070 

5 467 

0 7377435 

42724793 


1825 

1948 

0 28a)024 

2 3392078 

2076 

5 461 

0 7372141 

42787427 


1880 

1041 

0 2875818 

2 3399090 

2080 

5 454 

0 7367460 

42750061 


1835 

1938 

0 2874627 

2 3406115 

2085 

5 448 

0 7362492 

■42702095 


1840 

1 930 

0 2869452 

2 3413134 

2090 

5 442 

0 7357536 

42775328 


184j 

1934 

0 2864293 

2 3420153 

2095 

6 430 

0 7352592 

42787062 


1850 

1932 

0 2859150 

2 3427171 

2100 

5 430 

0 7347660 

42800596 


1855 

1929 

0 2854023 

2 3434190 

2105 

5 423 

0 7342741 

42818230 


1800 

1927 

0 2848912 

2 3441209 

2110 

5 417 

0 7337835 

42825803 


1865 

1925 

0 2843816 

2 3448228 

2115 

5 411 

0 7332941 

42838497 


1870 

1 923 

0 2838785 

2 8455240 

2120 

5 405 

0 7828059 

42851131 


1875 

1 920 

0 2833671 

2 34C22C5 

2115 

5 899 

0 7323189 

42863705 


1880 

1918 

0 2828621 

2 3469284 

2130 

5 393 

0 7318330 

42876398 


1885 

1 916 

0 2823585 

2 3476303 

2135 

5 387 

0 7313483 

12889032 


1890 

1 914 

0 2818566 

23483321 

2140 

5 381 

0 7308648 

42901006 


1895 

1911 

0 2813562 

2 3490340 

2145 

5 377 

0 7803820 

42914300 


1900 

1909 

0 2808j72 

2 3497359 

2150 

6 309 

0 7299010 

42920933 


1905 

1 907 

0 2803598 

2 3504378 

2155 

5 303 

0 7294217 

42939507 


1910 

1 905 

0 2798638 

2 3511396 

2160 

5 357 

0 7289429 

429a2201 


1915 

1 903 

0 2793694 

2 3518415 

2165 

5 371 

0 7284053 

42904835 


1920 

1901 

0 278S704 

2 3525434 

2170 

7 340 

0 7279889 

42977408 


1025 

1898 

0 2783818 

2 3532453 

2175 

5 340 

0 7275136 

42990102 


1930 

1 890 

0 2778947 

2 3539471 

2180 

5 334 

0 7270395 

43002780 


1935 

1 894 

0 2774060 

2 3546190 

2185 

5 328 

0 7205064 

43015870 


1910 

1 892 

0 2769188 

'1 itaajiKTJ 

2190 

5 322 

0 7260945 

4302800.) 


1915 

1 890 

0 2764331 

2 3560528 

2105 

5 810 

0 7256238 

43010037 


1950 

1 888 

0 2759487 

2 )567546 

2200 

5 311 

0 7251513 

4JO')271 





82 


VALUES OF N, LOG ]Sf,'AND D 



2-587 

2-584 

2-580 

2-577 

2-573 

2-570 

2-567 

2-563 

2-560 

2-557 

2-553 

2-550 

2-547 

2-543 

2-540 

2-537 

2-534 

2-531 

2-527 

2-524 

2-521 

2-518 

2-515 

2-512 

2-508 

2-505 

2-502 

2-499 

2-496 

2-493 

2-490 

2-487 

2-484 

2-481 

2-478 

2-475 

2-472 

2-469 

2-466 

2-463 

2-460 

2-457 

2-455 

2-452 

2-449 

2-446 

2-443 

2-440 

2-437 

2-435 


0-4128096 

0-4122308 

0-4116539 

0-4110788 

0-4105056 

0-4099342 

0-4093645 

0-4087966 

0-4082305 

0-4076662 

0-4071038 

0-4065428 

0-4059838 

0-4054265 

0-4048710 

.0-4043171 

0-4037650 

0-4032146 

0-4026658 

0-4021186 

0-4015731 

0-4010294 

0-4004878 

0-3999468 

0-3994080 

0-3988707 

0-3983351 

0-3978011 

0-3972687 

0-3967378 

0-3962086 

0-3956809 

0-3951549 

0-3946303 

0-3941073 

0-3935859 

0-3930659 

0-3925474 

0-3920305 

0-3915151 

0-3910012 

0-3904887 

0-3899778 

0-3894683 

0-3889603 

0-3884537 

0-3879486 

0-3874450 

0-3869428 

0-3864420 


1-3934177 

1-3938388 

1-3942599 

1-3946810 

1-3951022 

1-3955233 

1-3959444 

1-3963655 

1-3967867 

1-3972078 

1-3976289 

1-3980500 

1-3984712 

1-3988923 

1-3993134 

1-3997345 

1-4001557 

1-4005768 

1-4009979 

1-4014190 

1-4018402 

1-4022613 

1-4026824 

1-4031035 

1-4035247 

1-4039458 

1-4043669 

1-4047880 

1-4052092 

1-4056303 

1-4060514 

1-4064725 

1-4068937 

1-4073148 

1-4077359 

1-4081570 

1-4085782 

1-4089993 

1-4094204 

1-4098415 

1-4102627 

1-4106888 

1-4111049 

1-4115260 

1-4119472 

1-4123683 

1-4127894 

1-4132105 

1-4136317 

1-4140528 


2-378 

2-375 

2-372 

2-369 

2-366 

2-363 

2-360 

2-357 

2-354 

2-350 

2-347 

2-344 

2-341 

2-338 

2-335 

2-333 

2-330 

2-327 

2-324 

2-321 

2- 318 

3- 315 
2-812 
2-309 
2-307 

2-304 

2-301 

2-298 

2-295 

2-293 

2-290 

2-287 

2-284 

2-282 

2-279 

2-276 

2-273 

2-271 

2-268 

2-265 

2-263 

2-260 

2-257 

2-255 

2-252 

2-250 

2-247 

2-244 

2-242 

2-239 


n = -035 


log. N 


0-3762466 

0-3756728 

0-3751008 

0.-3745308 

0-3739626 

0-3733961 

0-3728314 

0-3722685 

0-3717074 

0-3711481 

0-3705905 

0-3700347 

0-3694807 

0-3689284 

0-3683779 

0-3678291 

0-3672819 


0-3651100 

0-3645712 

0-3640341 

0-3634986 

0-3629648 

0-3624325 

0-3619019 

0-3613729 

0-3608454 

0-3603195 

0-3597952 

0-3592725 

0-3587514 

0-3582318 

0-3577138 

0-3571973 

0-3566823 

0-3561688 

0-3556569 

0-3551464 

0-3546375 

0-3541300 

0-3536240 

0-3531195 

0-3526164 

0-3521148 

0-3516147 

0-3511160 

0-3506187 

0-3501229 


Sine 0 ] 
Incline 
tion 
(1 over 

> 1-6256539 1706 

5 1-6261452 1710 

3 1-6266366 1715 
5 1-6271279 1720 

) 1-6276192 1725 

: 1-6281105 1730 

i 1-6286018 1735 
i 1-6290931 1740 

b 1-6295844 1745 
. 1-6300757 1750 

; 1-6305671 1755 
' 1-6310584 
' 1-6315497 
t 1-6320410 
f 1-6325323 1775 

'1-6330236 1780 
i 1-6335149 1785 

0-3667365 1-6340062 1790 
0-3661927 1-6344976 1795 
0-3656505 1-6349889 1800 

1-6354802 1805 

1-6359715 1810 

1-6364628 1815 
1-6369541 
1-6374454 

1-6379367 
1-6384281 
1-6389194 
1-6394107 
1-6399020 

1-6403933 'l855 
1-6408846 I860 

1-6413759 1865 

1-6418672 1870 

1-6423586 1875 

1-6428499 1880 

1-6483412 1885 

1-6438325 1890 

1-6443238 1895 

1-6448151 1900 

1-6453064 1905 

1-6457977 1910 

1-6462891 1915 

1-6467804 1920 

1-6472717 1925 

1-6477630 1930 

1-6482543 1935 

1-6487456 1940 

1-6492369 1945 

1-6497282 1950 






rOB bPECIAL VALUES OF (n) 


Sine of 
[ncliCii 
tjon 
\ o\et 

n 

:= 050 


S 

r 

me of 
iclmt 

"ITT 

log N ! 


p 

oteT 


*> Wl 1 0 3015055 

i322i6^S 

1955 


9 non 1 0 2009433 

2 32S0616 



1 OQ7 1 0 3003830 

2 32376C5 




2998246 

2 32446^ 

WO 

172j 

1992 0 

29920S0 

2 325170J 

1075 



2987132 

2 3258721 

1980 



2981602 

2 3265740 




>976089 

2 5272750 

1990 



2970595 

2 3279778 

1995 

1750 

1970 

2965118 

2 3286796 

2000 



2959659 

2 3293816 

2005 


1974 C 

2954217 

2 

3300844 1 

2010 


1972 ' 

2948793 

2 8307853 

2015 


1969 

1 2943387 

2 3314871 

2020 

1775 

1967 02957997 

2 5311800 

29>'> 


196') 

0 2932625 

2 332S900 

2030 

1785 

1962 

) 29272G9 

2 3335928 

20J5 

1790 

1900 

) 2921930 

2 3342910 

2040 

1795 

1957 

3 2916609 

2 3349965 

2015 

1600 

19d5 

0 2911303 

23350984 

2050 

1803 

1953 

0 2900014 

2 3364003 

2055 

1810 

I9o0 

0 2900742 

: 

3371021 

,2060 

1615 

1948 

0 2895486 

12 3378010 

2065 

1820 

1945 

0 2S90247 

to 

1 

«s 

h070 

182j 

1948 

0 2880024 

2 3392078 

»2075 

1830 

1941 

0 2S703I8 

2 339909C 

2080 

1835 

1938 

0 2874627 

2 3406U5 

2085 

1840 

1986 

0 26G9452 

23413134 

2090 

1845 

1934 

0 2804292 

2 3420163 

2095 

18o0 

1932 

0 28o9l00 

2 3427171 

2100 

16oo 

1929 

0 2854023 

2 3434190 

2105 

1860 

1927 

0 2848912 

23441209 

2110 

1805 

1925 

0 2843816 1 

2 3448228 

2115 

1870 

1923 

0 2838735 1, 

23455246 

2120 

1875 

1920 

0 2833671 1 

2 3462265 

2115 

1880 

1918 

0 2828621 I 

2 34G92&4 

2130 

1885 

1916 

0 2823585 1 

2 3476303 

2135 

1890 

19U 

0 2818566 1 

23483321 

2140 

1895 

1 911 

0 2813562 1 

2 J49034C 

2145 


1909 

0 2808o72 j 

2 3497369 

2150 

1 1905 

1907 

0 2803593 

2 3504378 



I 905 

0 2798038 

23511396 

2160 


1903 

0 2793694 

2 8518416 



5 1901 

0 2788784 

2 3525434 



3 898 

0 2783848 

2 3532453 

2175 

193 

0 1896 

0 2778947 

2 3539471 




0 2774060 

2 3546491 




(0 2769188 

2 355350f 



d 1 K\)D 

1 0 2764331 

2 356062f 




1 0 2759487 

12 356764 

B 2900 


n = ‘009 



lo* N 

V 

5 018 

0 7495918 

12484217 

6 611 

0 7490011 

42140951 

5 001 

074S5323 

42459185 

5 598 

0 7479949 

42172118 

6 591 

0 7474791 

42481752 

5 584 

0 7409547 

424978SG 

5 577 

0 7461810 

42510020 

5 571 

Q 7459008 

12522053 

6 561 

0 745*1895 

' 125 55297 

6 557 

0711S705 

42517921 

6 551 

0 7443528 

j 42500)55 

5 544 

1 0 7438305 

1 42578183 

5 533 

0 74H2J5 

42595822 

6 531 

‘0 712‘'079 

) 42593450 

5 525 

07422950 ^ 42011090 


s m 

5 512 
5 505 

5 409 

6 402 
5>18G 

6 480 
5 478 

7 467 
5 461 
5 454 
5 448 
5 443 
5 430 
5 480 

5 423 

6 417 
5 411 
5 405 
5 399 
5 303 

7 387 
5 381 
5 375 
5 369 

5 363 
5 857 
5 351 
5 340 
5 340 
5 334 
5 328 
5 322 

5 816 

6 311 


10 7417840 420237il 
10 7412749 ' 426^6 n? 
j 0 7407067 42018091 
1 0 7402594 
0 7397737 


12CG1C27 

12074258 


0 7392497 i 42080892 
0 7387401 1 12009520 
0 7382442 42712100 
0 7377435 i 42724793 
0 7372141 12787427 

0 7307400 1 12760061 
0 7302403 ’^2703005 
0 7857S30 ( 12775328 
0 7352592 42787002 
O*7847C0!> 1 12800596 


0 7342741 
0 7337835 
0 7332941 
0'7323059 
0 7323169 I 
0 7318330 
0 7313483 
0 7303048 
0 7303S2G 
0 7299016 
0 7294217 
07289429 
0 7284053 
0 7279889 
0 7275136 
0 7270395 
0 7265664 
,0 7260945 
107356338 
10 7251543 


42813230 
42825863 
42838497 
42851131 
42803765 
42870308 
428890J2 
42901000 
42914300 
42920933 
42939507 
42952201 
42904835 
42977468 
42990102 
43002730 
43015370 
43028003 
i 43040037 
' 43033271 


G 2 



VALUES OE N, LOG N, ANJ) T) 


iVlOrt 

n-ir,? 

r.-ino 

r.-Mi 

r,-i!V2 

.V12G 

r)-i‘20 

5-107 

5-101 
5-005 
5-OBO 
5-ob;$ 
;-077 


2131 

218 

214 


2145 

2150 


-,-000 ( 

5-054 ' ( 

5-048 ! ( 

5-042 ! ( 

5-030 j I 
5-030 1 

5-025 j 
5-010 

5-013 
5-007 
5-002 
4-006 
4-000 j 

4-085 

4-070 

4-074 

4-068 

4-962 

4-957 

4-951 

4-946 

4-941 

4-935 

4-930 

4-924 

4-919 

4-913 

4-908 

4-903 

4-897 

4-892 

4-887 

4-882 


i log. X I 

i 0*7128075 :• 
■0-7123605 i* 
1 0-7118429 !■ 
0-7113178 ; 
0-7107040 i 

i 0-710*2717 ; 

' 0*7007508 ; 
0*700*2312 • 
0*7087130 I 
0-708196*2 

0-7076807 • 
0-7071660 
0-7066538 ' 
0-7001423 
0-70563*21 

0-7051233 
0-7046158 
, 0-7041000 
. 0-7036046 
! 0-7031010 



-47140130 

-47103108 

•47177205 

•47191243 

•47*205280 

; -47210318 
' -47233355 
• -47247303 
; -47201430 
' -47*275408 

! -47*280505 
-47303513 
' -47317580 
•47:’>31618 
•47345055 j 

•473.50003 

•47.373730 

•47387768 

•47401805 

•474158-13 


i 0-7025088 -47420880 

$ _ . 1^.4 


; 0-7020077 
i 0-7015980 
10-7010005 ' 
1 0-70060*23 ' 

0-7001063 , 
0-6996117 ! 
0-6901183 
0-6986260 
! 0-6981350 

i 0-0976453 
; 0-0971568 
0-6066695 
' 0-6961835 
1 0-6956980 


•47443018 
-47457955 
i -47471093 
' -47486030 

•47500068 
1 -47514105 
1 -47.528148 
•475-42180 
j -47556218 

•47570255 I 
•47584203 
•47598330 
•47612368 
, •476-26405 


I 0-6952149 
, 0-69473-23 
0-6942510 
0-69.37709 
' 0-6932921 

1 0-0928143 
1 0-6923377 
0-6918622 
0-6913879 
, 0-6909148 

0-6904428 

0-6899719 

0-6895022 

0-6890336 

0-6885662 


•476404'43 
•47654480 | 
•47668518 
•47682555 
•47696593 

•47710630 
i -47724668 
! -47738705 
i -47752743 
•47766780 

•47780818 

•47794855 

•47808893 

•47822930 

•47836968 


1 0-0803835 
; 0-0798570 
; 0-6793330 


•51864043 
•51879484 
•51894926 ’ 


0-6788099 -51910367 
0-0782883 -51925808 

0-6777081 *51941249 
0*6772492 *51956691 
0-0767316 -51972132 
0-6762155 -51987573 
1 0-6757008 -52003014 


4-706 

4-700 

4-695 

4-090 

4-684 

4-679 

4-673 

4-068 

4-663 

4-657 

4-652 

4-647 

4-642 

4-6*36 

4-631 

4-626 

4-621 

4-616 

4-610 

4-605 


i 0-6772492 •; 
10-0767316 • 
0-67621.55 • 
1 0-6757008 • 

‘0-6751873 .- 
.0-0746753 • 
■'0-6740648 ' 
10-67365.52 
0-6731471 

0-0726403 
0-6721349 
0-6716308 
0-6711279 
I 0-6706263 

0-6701262 

0-0696273 

0-6691296 

0-0686331 

0-0681379 

1 0-G67644Q ' 
! 0-6671514 
0-6666600 
1 0-6661699 
j 0-6656809 

; 0-6651932 

0-6647069 
j 0-6642217 
) 0-6637377 

0-6632549 


4-600 

4-595 

4-590 

4-585 

4-580 

4-575 

4-570 

4-565 

4-560 

4*555 

4-550 

4-545 

4-540 

4-535 


1 0-6627733 
1 0-6622928 
I 0-6618136 
1 0-6613356 
I 0-6608587 

! 0-6603830 
' 0-6599085 
0-6594351 
' 0-6589628 
1 0-6584917 

0*6580218 

0-6575530 

0*6570853 

0-6566188 

0-6561535 


•52018456 ; 

•52033897 ' 

•5*2049338 
•52004779 
•52080221 

j •52095662 
I •52111103 
•52126544 
•52141986 
•52157427 

•52172868 

•52188309 

•52203751 

•52*219192 

•52234633 

•52250074 

•52265516 

•52280957 

■52296398 

•5*2311839 

■52327281 
•52342722 
•52358163 
•52373604 
I -52389046 

; -52404487 
5 -52419928 
5 -52435369 


•52450811 

•52466252 

•52481693 

•52497134 

■52512576 

•52528017 

•52543458 

•52558899 

•62574341 

•52589782 

•52605223 

•52620664 




rOR SPECUIi INCUNATIOISS ANB values of (n) 


8S 


^ineof 

[ncima 

tion 

1 o^er) 

n = 012 

n = 013 

Siiieot 

[nclina 

tJQtl 

(1 o,er 

K 

log N 

D 

V 

log N 

D 

1955 

1960 

1965 

1970 

1975 

lO'^O 

198i 

1990 

1995 

2000 

200 > 
2010 
2015 
2020 
2025 

2030 
2Q3o 
2040 
2045 
20o0 
2055 
2060 
206 1 
2070 
2076 
2080 
2085 
2090 
2095 
2100 

2l0i 

2110 

2115 

2120 

212o 

2130 

2Ua 

2140 

2145 

2150 

2r, 
2160 
216 > 
2170 
2175 

21S0 

2ia7 

2100 

219) 

2>O0 

4 480 

4 476 

4 469 

4 464 

4 459 

4 453 

4 448 

4 443 

4 438 

4 432 

4 427 

4 422 

4 417 

4 412 

4 406 

4 401 

4 590 

4 191 

4 886 

4 881 

4 376 

4 371 

4 866 

4 861 

4 J56 

4 351 

4 846 

4 341 

4 386 

4 832 

4 327 

4 822 

4 ;i7 

4 312 

4 808 

4 803 

4 298 

4 293 

4 2S9 

4 284 

4 270 

4 275 

4 270 

4 265 

4 261 

42 0 

4 2o2 

4 247 

4 241 

4 2)8 

0 6512954 

0 6507715 

0 6502490 

0 6497278 

0 0492032 

0 6486900 

0 6481781 

0 0476576 

0 647 1465 

0 6466307 

0 6461192 

0 6456092 

Q 6451005 

0 6445981 

0 6440870 

0 6435822 

0 6430787 

0 6425766 

0 6420768 

0 6415762 

0 6410780 

0 8405810 
0 6400854 
0 639'’909 
0 6390977 

0 6386059 

0 6881151 
0 08762o9 
0 6371377 
0 6366507 

0 03GI650 
0 680G8O6 
OGJ51B74 
0 6847154 
0 6342346 

0 68J7j49 
0 C8S2764 
0 6827991 
0 0323231 
0 6818488 

0 6313746 
0 6809019 
0 6304800 
0 6299603 
0 6294912 

0 6290213 
0 6280'’ 65 
0 02.S090S 
0 6276268 
OC2716oO 

56578956 

56595801 

56Q12646 

56629491 

56646336 

56663181 

566^26 

56696871 

56713716 

56730a61 

56747406 

56764251 

56781096 

56797941 

66814786 

56831631 

56848476 

66865321 

5G882166 

56899011 

56915856 

56932701 

56949546 

56966391 

56983236 

57000081 

57016926 

57033771 

570)0610 

57067401 

57084306 

57101111 

57117m 

57134841 

57151686 

57168531 

57185376 

57202221 

57219066 

57285911 

57252756 

57269601 

57280146 

57303^1 

57820136 

57316981 

J7858S26 

57870671 

57887^16 

57404861 

4 218 

4 218 

4 207 

4 202 
4197 

4192 

4187 

4183 
4178 
4178 

4168 

4 163 

4 158 

4 153 

4 148 

4 144 

4 139 

4184 
4129 
4125 

4120 

4 115 
4111 
4106 

4 101 

4 097 

4 092 

4 097 

4 083 

4 078 

4 074 

4 069 

4 065 

4 060 

4 056 

4 051 

4 047 

4 042 

4 038 

4 034 

4 029 

4 02o 

4 020 

4 016 
4012 

4 008 

4 003 
3999 

8 991 

3 990 

0 6250630 

0 6245410 

0 6240204 

0 6235013 

0 6229835 

0 6224672 

0 6219528 

0 6214386 

0 6209264 

0 6204156 

0 6199060 

0 6193979 

0 6188911 

0 6ia3856 

0 6178314 

0 6178785 

0 6168770 

0 6163768 
0 6168778 
0 6158802 

0 6146839 
0 6143888 
0 6118950 
0 6184025 
0 6129112 

0 6124218 
0 6119326 
0 6114452 
0 6109589 
0 6104788 

0 6099900 
0 6095075 
06090262 
0 608o462 

0 6080672 

0 6075895 

0 6071129 

0 6066375 

0 6061634 

0 G056905 

0 60-i2187 

0 6047480 

0 6042785 

0 6038101 

0 6033429 

0 60287G9 

0 6024120 

0 6019482 

0 60I48.)5 

0 6010241 

61293869 

61312118 

61330367 

61348615 

61866864 

61385118 

61403362 

61421610 

61439859 

61458103 

61476357 
6149 460 j 
61512854 
61531103 
61549352 

61567600 

61685849 

61604098 

61622847 

61640595 

61658844 

61677093 

61695842 

61718590 

61781839 

61760088 

61768837 

61786585 

61804834 

61823083 

61841832 

61859580 

61S7T629 

61896078 

61914327 

61932o75 

61950824 

61969070 

61987322 

62005570 

62028819 

62042008 

62060317 

62078565 

62096814 

62115063 

62133312 

62151160 

62169809 

62 I 8 SO 08 

1955 

1960 

1965 

1970 

1975 

1980 

1985 

1990 

1995 

2000 

2005 

2010 

2015 

2020 

2025 

2030 

2085 

2040 

2045 

2050 

2055 

2060 

2065 

2070 

2076 

2080 

2085 

2090 

2095 

2100 

210j 

2110 

2115 

2120 

2l2j 

2130 

2135 

2140 

2145 

2150 

2155 

2160 

2165 

2170 

2175 

2180 

2185 

2190 

2195 

2200 


VALUES OF NvLOG F, AND D 


Sine of 
iDclina- 
tion 
(1 over) 

n = -014 

n = -015 

Sine of] 
Inclina- 
tion 

(1 over) 

N 

log. N - 

D 

N< 

log. N 

D 

195o 

,3-, 992 . 

0-6012438 

-6600878-2 

3-797 

0-5794879 

•70723695 

1955 

1960 

•3.9'88 . 

0-6007237 

•66028435 

3-793 

0-5789696 

•70744751 

1960 

1965 

3-983 , . 

0-6002049 

•66048087 

3-788 

0-5784526 

•70765808 

1965 

1970 

3-978. • 

0-5996876 

•66067740 

3-784 

0-5779371 

•70786864. 

1970 

1975 

3-973 

0-5991716 

•68,08J392 

3-779 

0-5774229 

•70807920 

1975 

1980 

3-969 

0-5986571 

•66107045 

3-775 

0-5769101 

•70828976 

1980 

1985 

3-964 

0-59814*41 

•66126697 

3-770 

0-57639S8 

•70850033 

1985 

1990 

3-959 

0-5976323 

•66146350 

3-766 

0-5758888 

•70871089 

1990 

•1995 

3-955 

0-5971219 

•66166002 

3-762 

0-5753802 

•70892145 

1995 

2000 

3-950 . 

0-5966129 

•66185655 

3-757 • 

0-5748730 

•70913201 

2000 

2005 

3-946 

0-5961052 

•66205307 

3r753 

0-5743671 

•70934258 

2005 

2010 

3-941 

0-5955989 

•66224960 

3-749 - 

0-5738626 

•70955314 

2010 

2015 

3-936 

0-5950939 

•66244612 

3-744 ■ 

0-5733594 

•70976370 

2015 

2020 

3-932 

0-5945902 

•66264265 

3-740 

0-5728574 

•70997426 

2020 

2025 

3-927 

0-5940879 

•66283917 

3-736 

0-5723569 

•71018483 

2025 

2030 

3-923 

0-5935869 

•66303570 

3-731 

0-5718576 

•71039539 

2030 

2035 

3-918 

0-5930872 

•66323222 

3-727 

0-5718596 

•71060595 

2035 

2040 

3-914 

0-5925^88 

•66342875 

3-723.- 

0-5708630 

•71081651 

2040 

2045 

8-909 

0-59-20917 

•66362527 

3-718. . 

0-5703677 

•71102708 

2045 

2050 

3-905 

0-5915958 

•66382180 

3-714. 

0-5698736 

•71123764 

2050 

2055 

3-900 

0-5911014 

•66401832 

3-710 

0-5698810 

•71144820 

2055 

2060 

3-896 

0-5906082 

•66421485 

3-706 

0-5688895 

•71165876, 

2060 

2065 

3-891 

0-5901163 

•66441137 

3-702 

0-5683994 

•71186933 

2065 

2070 

3-887 

0-5896256 

•66460790 

3-698 

0-5679104 

•71207989 

2070 

2075 

3-883 

0-5891362 

•66480442 

3-693 

0-5674227 

•71229045 

2075 

2080 

3-878 

0-5886480 

•66500095 

3-689 

0-5669864 

•71250101 

2080 

2085 

3-874 

0-5881612 

•66519747 

3-685 

0-5664513 

•71271158 

2085 

2090 

3-870 

0-5876755 

•66539400 

8-681 

0-5659674 

•71292214 

2090 

2095 

3-865 

0-5871911 

'66559052 

3-677 

0-5654848 

•71313270 

2095 

2100 

3-861 

0-5867079 

•66578705 

3-673 

0-5650033 

•71334326 

2100 

2105 

3-857 

0-5862259 

•66598357 

3-669 

0-5645231 

•71355383 

2105 

2110 

3-853 

0-5857453 

•66618010 

3-665 

0-5640442 

•71376439 

2110 

2115 

3-848 

0-5852658 

•66637662 

3-661 

0-5635666 

•71397495 

2115 

2120 

3-844 

0-5847876 

•66657315 

3-657 

0-5630901 ' 

•71418551 

2120 

2125 

3-840 

0-5843104 

•66676967 

3-653 

0-5626147 

•71439608 

2125 

2130 

3-836 

0-5838345 

•66696620 

3-649 

0-5621406 • 

•71460664 

2130 

2135 

3-831 

0-5833598 

•66716272 

3-645 

0-5616676 ; 

-714817-20 

2135 

2140 

3-827 

0-5828862 

•66735925 

3-641 

0-5611958 1 

•71502776 

2140 

2145 

3-823 

0-5824139 ■ 

•66755577 

3-637 

0-5607253, 

•71523833 

2145 

2150 

3-819 

0-5819429 

•68775230 

3-633 • 

0-5602560 

•71544889 

2160 

2155 

3-815 

0-5814729 

•66794882 

3-629 

0-5597878 

•71565945 

2155* 

2160 

3-811 

0-5810040 

•66814535 

3-625 

0-5593-207 

•71587001 

2160 

2165 

3-807 . 

0-5805364 

•66834187 

3-621 

0-5588547 

•71608058 

2165 

2170 

3-803 

0-5800699 

•66853840 

3-617 

0-5583900 

•71629114 

2170 

2175 

3-798 

0-5796045 

•66873492 

3-613 

0-5579264 

•71650170 

2175 

2180 

3-794 . 

0-5791408 

•66893145 

3-610 

0-5574640 

■71671-226 

2180 

2185 

3-790 . 

0-5786772 

•66912797 

3-606 

0-5570027 

•7169-2283 

2185 

2190 

3-786 

0-5782152 

•66932450 

3-602 • 

0-5565424 

■71713339 

2190 

2195 . 

3-782 

0-5777544 

•66952102 

3-598 

0-5560834 '■ 

•71734395 

2195 

2200 

3-778 . 

0-5772948 

•68971755 

3-594 

0-5556256 

•71755451 

2200 



rOR SPECIAL INCLINATIONS AND VALUES OE (n) 


biiienf 

IncJma 
tiou 
(1 oM-r) 

n = 017 

1 n = 020 

Sine of 
Inelma 
tion 

1 o\er) 

N 

log N 

D 

N 

log N 

D 

19)5 

3 476 

0 5410939 

80153521 

3115 

0 4934000 

94298260 

1955 

1960 

)472 

0 540)783 

80177385 

3111 

0 4928985 

y-li)'2b335 

1960 

1965 

3 468 

0 5400652 

80201249 

3107 

0 4923895 

94354410 

1965 

1970 

3 464 

0 5J9o530 

80225112 

3104 

0 4918820 

9438248) 

1970 

1975 

3 460 

0 5390422 

80248976 

3 100 

0 4913757 

94410560 

1975 

1980 

3 456 

0 5JS5329 

80272840 

3 096 

0 4908710 

94438635 

1980 

198j 

3 452 

0 5380249 

80206704 

3 093 

0 4903676 

94466710 

198o 

1990 

3 448 

0 5375182 

80320567 

3 089 

0 4898655 

94494785 

1990 

199o 

3 444 

0 5J701J0 

S0344431 

3 086 

0 4893049 

94522860 

1995 

2000 

3 440 

0 6365091 

80368295 

3 082 

0 4888656 

94550935 

2000 

200o 

3 436 

0 5360065 

80392159 

3 079 

0 4883677 

94579010 

2005 

2010 

3 432 

0 5355053 

80416022 

3 075 

0 4878711 

94607085 

2010 

2015 

3 428 

0 5350055 

80439886 

3 072 

0 4873758 

94635160 

2015 

2020 

3 424 

0 5345069 

80463750 

3 068 

0 4868818 

946G3235 

2020 

202o 

3 420 

0 5340097 

80487614 

3 065 

0 4863892 

94691310 

2025 

2030 

3 416 

0 5835138 

80511477 

8 061 

0 4858979 

94719385 

2030 

2035 

3 412 

0 5330192 

80o8584I 

3 058 

0 4854079 

94747460 

2035 

2040 

8 403 

0 53252 )9 

80j59205 

8 054 

0 4849193 

94775535 

2040 

2045 

3 404 

0 5320339 

80583069 

3 051 

0 4844318 

94603610 

2045 

2050 

3 401 

0 5315432 

80606932 

3 048 

0 4839457 

94831685 

2050 

2055 

8 897 

0-5310539 

80630796 

3 044 

0 4884610 

94859760 

2055 

2060 

8 898 

0 5305878 

80654660 

3 041 

0 4829775 

94887885 

2060 

2065 

8 880 

0 5300790 

80678524 

3 037 

0 4824052 

94916910 

2065 

2070 

8 885 

0 5295934 

80702387 

8 034 

0 4820142 

94948985 

2070 

2075 

3 381 

0 5291091 

80720251 

8 031 

0 4815344 

94972060 

2075 

2080 

3 878 

0 5286201 

80750115 

3 027 

0 4810560 

95000185 

2080 

2085 

3 374 

0 5281443 

80773979 

8 024 

0 4805788 

95028210 

2085 

2090 

3 370 

0 5270638 

80797842 

3 021 

0 4801029 

96056285 

2090 

2095 

3 367 

0 5271845 

80821706 

3 017 

0 4796281 

95084360 

209o 

2100 

0 363 

0 5267063 

80845570 

3 014 

0 4791546 

95112435 

2100 

2105 

3 359 

0 5262295 

80869434 

3 011 

0 4786823 

95140510 

2105 

2110 

3 355 

0 5257539 

80893297 

3 008 

0 4782113 

9ol68585 

2110 


3 352 

0 5252796 

80917161 

3 004 

0 4777414 

9ol96660 

2115 


3 348 

0 6248064 

80941025 

3 001 

0 4772730 

95224735 

2120 


* 3 345 

0 5243345 

80901889 

2 998 

0 476S0o5 

9.>252810 

2125 

2130 

3 341 

0 5238636 

80988752 

2 995 

0 4763393 

95260885 

2130 


3 337 

0 5233939 

81012616 

2 991 

0 4758742 

95308960 

2135 


3 334 

0 52292o5 

81036480 

2 988 

0 4754103 

95337035 

2140 


3 330 

0 5224583 

81060344 

2 985 

0 4749477 

95365110 

2145 


8 327 

0 5219923 

81081207 

2 982 

0 4744863 

95398185 

2150 

2155 

3 323 

0 5210275 

81108071 

2 979 

0 4740260 

95421260 

2155 


3 319 

0 6210637 

81131985 

2 976 

3 4735668 

95449335 

2160 

"i-n 

3 316 

0-5206011 

81155799 

2 972 

3 4731088 

95477410 

2165 



0 5201397 

81179662 

2 969 

3 4726519 

95505485 

2170 

lio 

3 309 

0 5196794 

81203526 

2 9C0 

0 1721962 

95533560 

2175 


3 305 

0 5192203 

81227390 

2 063 

0 4717417 

95561635 

2180 


3 302 

0 5187623 

81251254 

2 060 

) 471288) 

95589710 

2185 



0 5183054 

81275117 

2 057 

1 4708 559 

07617785 

2190 

2200 

8 2yj 

0 5178497 

81298981 

2071 

) 470)818 

956478C0 

2197 


0 5r 52 

81322815 

2 9)1 

0 4099348 

97673935 

2200 



■88 


VALUES OF N, LOG N, AND D 


Sine of 
Inclina 
tion I 
(1 over)! 


n = -0225 


log. N D 


n = *0250 


2*887 

2*884 

2*880 

2*877 

2*874 

2*870 

2*867 

2*864 

2*860 

2*857 

2*854 

2*851 

2*848 

2*844 

2*841 

2*838 

2*835 

2*832 

2*828 

2*825 

2*822 

2*819 

2*816 

2*813 

2*810 

2*807 

2*804 

2*801 

2*798 


0*4604557 

0*4599489 

0*4594433 

0*4589392 

0*4584364 

0*4579352 

0*4574353 

0*4569367 

0*4564395 

0*4559438 

0*4554493 

0*4549562 

0*4544644 

0*4539739 

0*4534847 

0*4529969 

0*4525104 

0*4520252 

0*4515412 

0*4510586 

0*4505774 

0*4500973 

0*4496185 

0*4491410 

0*4486647 

0*4481897 1 
0*4477160 
0*4472436 ! 
0*4467723 / 
0 * 4433022 ' 


1*0608554 
1*0611713 
1*0614871 
) 1*0618030 
1*0621188 

1*0624346 

1*06*27505 

1*0630663 

1*0633822 

1*0636980 

1*0640139 

1*0643297 

1*0846456 

1*0649614 

1*0652772 

1*0655931 

1*0659089 

1*0662248 

1*0665406 

1*0668565 

1*0671723 

1*0674881 

1*0678040 

1*0681198 

1*0684857 

1*0687515 

1*0690674 


2*705 

2*702 

2*699 

2*696 

2*693 

2*689 

2*686 

2*683 

2*680 

2*677 

2*674 

2*671 

2*668 

2*665 

2*662 


2*630 

2*627 

2*624 

2*622 

2*619 


fog. N 

0*4321655 

0*4316618 

0*4311594 

0*4306585 

0*4301590 

0*4296609 

0*4291643 

0*4286689 

0*4281749 

0*42768*24 

0*4271911 

0*4267012 

0*4262126 

0*4257253 

0*4252394 

0*4247548 

0*4242715 

0*4237894 

0*4233087 

0*4228293 

0*4223512 

0*4218744 

0*4213988 

0*4209244 

0*4204518 

0*4199795 

0*4195091 

0*4190399 

0*4185718 

0*4181048 


Sine of 
luelina 
I tion 
|{1 over 


1*1787283 

1*1790792 

1*1794301 

1*1797811 

1*1801320 

1*1804829 

1*1808339 

1*1811848 

1*1815358 

1*1818867 

1*1822376 

1*1825886 

1*1829395 

1*1832904 

1 - 1S364U 

1*1839923 

1*1843433 

1*1846942 

1*1850451 

1*1853961 

1*1857470 
1*1860979 
1*1864489 
1*1867998 
1 1*1871508 

; 1*1875017 
[ 1*1878526 
1*1882036 
1 1*1885545 
1*1889054 I 



rOB SPECIAL INCLINATIONS AND VALUES OE (»). 


89 


n = *0275 1 

N 

log N 

D 

2 556 

0 4075645 

1 2966011 

2 553 

0 4070638 

1 2969871 

2 550 

0 4065644 

1 2973731 

2 547 

0 4060665 

1 2977592 

2 544 

0 4055699 

1 2931452 

2 541 

0 4050748 

1 2986312 

2 639 

0 4045812 

1 2989173 

2 536 

0 4040888 

1 2983033 

2 533 

0 4035978 

1 2996893 

2 530 

0 4031082 

1 8000754 

2 527 

0 4026198 

1 3004614 

2 524 

0 4021329 

13008474 

2 521 

0 4016472 

1 3012335 

2 519 

0 4011629 

1 3016195 

2 516 

0 4006800 

13020055 

2 518 

0 4001984 

1 3023915 

2 510 

0 3997180 

1 8027776 

2 607 

0 3992889 

1 8031636 

2 605 

0 3987611 

1 8085496 

2 502 

0 3982846 

1 8039857 

2 499 

0 3978096 

1 3043217 

2 497 

0 3973357 

1 8047077 

2 494 

0 3968631 

1 3050938 

2 491 

0 3968916 

1 3054798 

2 488 

0 8959215 

1 3058658 

2 486 

0 3954527 

1 3062519 

2 488 

0 3949852 

1 8066879 

2 480 

0 3945189 

1 3070289 

2 478 

0 0940537 

1 8074100 

2 475 

0 8935898 

1 8077960 

2 472 

0 3931271 

1 3081820 

2 470 

0 8926657 

1 3085680 

2 467 

0 3922056 

1 3089541 

2 465 

03917466 

1 3093401 

2 462 

0 3912887 

1 3097261 

2 459 

0 3908321 

1 3101122 

2 457 

0 3903767 

1 8104982 

2 454 

0 3899224 

1 3108842 

2 452 

0 3894094 

1 3112703 

2 449 

0 3890176 

1 3116563 

2 447 

' 0 3885668 

1 3120423 

2 444 

0 3S81172 

1 3124284 

2 442 

0 3876687 

1 3128144 

2 439 

0 3872210 

1 3132004 

2 437 

0 3867754 

1 3185865 

2 434 

0 3863304 

1 3139725 

2 432 

0 3858866 

I 3143585 

2 429 

0 3854438 

1 3147445 

2 427 

0 38o0022 

1 8151306 

2 424 

0 3845618 

1 315516b 


Sine of 
luclma 
tion 

D {1 01 er) 



■88 


VALUES OP N, LOG N, AND D 


Sine of 
Inelina 
tion 

j (1 over) 

n = ’02S5 

n = -0250 

Sine of 
Inelina- 

N 

log. N 

D 

N 


D 

tion 
(1 over) 

1955 

1960 

1965 

1970 

1975 

1980 

1985 

1990 

1995 

2000 

2005 

2010 

2015 

2020 

2025 

2030 

1 2035 

S 2040 
2045 
2050 

2055 

2060 

2065 

2070 

2075 

2080 

1 2085 
2090 
2095 
2100 

2105 

2110 

2115 

2120 

2125 

2130 

2135 

2140 

2145 

2150 

2155 

2160 

2165 

2170 

2175 

2180 

2185 

2190 

2195 

2200 

2-887 

2-884 

2-880 

2-877 

2-874 

2-870 

2-867 

2-864 

2-860 

2-857 

2*854 

2-851 

2-848 

2-844 

2-841 

2-838 

2-835 

2-832 

2-828 

2-825 

2-822 

2-819 

2-816 

2-813 

2-810 

2-807 . 
2-804 
2-801 
2-798 
2-794 

2-791 

2-788 

2*785 

2-782 

2-780 

2-777 

2-774 

2-771 

2-768 

2-765 

2-762 

2-759 

2-756 

2-753 

2-750 

2-748 

2-745 

2-742 

2-739 

2-736 

0-4604557 

0-4599489 

0-4594433 

0-4589392 

0-4584364 

0-4579352 

0-4574353 

0-4569367 

0-4564395 

0-4559438 

0-4554493 

0-4549562 

0-4544644 

0-4539739 

0-4534847 

0-4529969 

0-4525104 

0-4520252 

0-4515412 

0-4510586 

0-4505774 

0-4500973 

0-4496185 

0-4491410 

0-4486647 

0-4481897 

0-4477160 

0-4472436 

0-4467723 

0-4463022 

0-4458334 

0-4453659 

0-4448996 

0-4444345 

0-4439705 

0-4435078 
0-4430461 
0-4425857 . 
0-4421266 
0-4416686 

0-4412117 

0-4407561 

0-4403015 

0-4398481 

0-4393958 

0-4389448 

0-4384948 

0-4380459 

0-4375982 

0-4371517 

1-0608554 

1-0611713 

1-0614871 

1-0618030 

1-0621188 

1-0624346 

1-06-27505 

1-0630663 

1-0633822 

1-0636980 

1-0640139 

1-0643297 

1-0646456 

1-0649614 

1-0652772 

1-0655931 

1-0659089 

1-0662248 

1-0665406 

1-0668565 

1-0671723 

1-0674881 

1-0678040 

1-0681198 

1-0684357 

1-0687515 

1-0690674 

1-0693832 

1-0696991 

1-0700149 

1-0703307 

1-0706466 

1-0709624 

10712783 

1-0715941 

1-0719100 

1-0722258 

1-0725416 

1-0728575 

1-0731733 

1-0734892 

1-0738050 

1-0741209 

1-0744367 

1-0747526 

1-0750684 

1-0753842 

1-0757001 

1-0760159 

1-0763318 

2*705 

2-702 

2-699 

2-696 

2-693 

2-689 

2-686 

2-683 

2-680 

2-677 

2-674 

2-671 

2-668 

2-665 

2-662 

2-659 

2-656 

2-653 

2-650 

2-647 

2-645 

2-642 

2-639 

2-636 

2-633 

2-630 

2-627 

2-624 

2-622 

2-619 

2-616 

2-613 

2-610 

2-608 

2-605 

2-602 

2-599 

2-597 

2-594 

2-591 

2-589 

2-586 

2-583 

2-581 

2-578 

2-575 

2-572 

2-570 

2-567 

2-565 

0-4321655 

0-4316618 

0-4311594 

0-4306585 

0-4301590 

0-4-296609 

0-4291643 

0-4286689 

0-4281749 

0-4276824 

0-4271911 

0-4267012 

0-4262126 

0-4257253 

0-4252394 

0-4247548 

0-4242715 

0-4237894 

0-4283087 

0-4228293 

0-4223512 

0-4218744 

0-4-213988 

0-4209244 

0-4204513 

0-4199795 

0-4195091 

0-4190399 

0-4185718 

0-4181048 

0-4176392 

0-4171749 

0-4167118 

0-4162499 

0-4157891 

0-4153295 

0-4148711 

0-4144139 

0-4139579 

0-4135032 

0-4130495 

0-4125969 

0-4121455 

0-4116953 

0-4112463 

0-4107984 

0-4103516 

0-4099059 

0-4094614 

0-4090181 

1-1787283 

1-1790792 

1-1794801 

1-1797811 

1-1801320 

1-1804829 

1-1808839 

1-1811848 

1-1815358 

1-1818867 

1-1822376 

1-1825886 

1-1829395 

1*1832904 

1-1836414 

1-1839923 

1-1843433 

1-1846942 

1-1850451 

1-1853961 

1-1857470 

1-1860979 

1-1864489 

1-1867998 

1-1871508 

1-1875017 

1-1878526 

1-1882036 

1-1885545 

1-1889054 

1-1892564 

1-1896073 

1-1899588 

1-1903092 

1-1906601 

1-1910111 

1-1913620 

1-1917129 

1-1920639 

1-1924148 

1-1927658 

1-1931167 

1-1934676 

1-1938186 

1-1941695 

1-1945204 

1-1948714 

1-1952223 

1-1955733 

1-1959242 

1955 

1960 

1965 

1970 

1975 

1980 

1985 

1990 

1995 

2000 

2005 

2010 

2015 

2020 

2025 

2030 

2035 

2040 

2045 

2050 

2055 

2060 

2065 

2070 

2075 

2080 

2085 

2090 

2095 

2100 

2105 

2110 

2115 

2120 

2125 

2130 

2135 

2140 

2145 

2150 

2155 

2160 

2165 

2170 

2175 

2180 
2185 
2190 ‘ 
-2195 
2200 






rOR SPECIAL INCLINATIONS AND VALUES OT (n) 


Sine of 
Inclma 

1 

1 K *0275 



n = 030 


Sine of 
luelma 

tion 
(1 over) 

N 

log N 

D 

N 

log N 

D 

1 over) 


2 556 

0 4075645 

1 2966011 

2 432 

0-3859426 

1 4144739 

1955 

1960 

2 653 

0 4070638 

1 2969871 

2 429 

0 3854446 

1 4148950 

1960 

1965 

2 550 

0 4065644 

1 2978731 

2'426 

0 3849480 

1 4153162 

1965 

1970 

2 547 

0 4060665 

1 2977592 

2 424 

0 8844528 

1 4157378 

1970 

1975 

2 544 

0 4056699 

1 2981452 

2 421 

0 3639590 

1 4161584 

1975 

1980 

2 541 

0 4060748 

1 2985312 

2 418 

0 8834667 

1 4165795 

1980 

1985 

2 539 

0 4045812 

1 2989173 

2 416 

0 3829758 

1 4170007 

1985 

1990 

2 536 

0 4040888 

1 2993033 

2 413 

0 3824861 

1 4174218 

1990 

1995 

2 533 

0 4035978 

1 2996893 

2 410 

0 3819979 

1 4178429 

1995 

2000 

2 530 

0 4031082 

1 3000754 

2 407 

0 3816110 

1 4182640 

2000 

2005 

2 527 

0 4026198 

1 8004614 

2 405 

0 3810254 

1 4186852 

2005 

2010 

2 524 

0 4021329 

1 8008474 

2 402 

0 3805412 

1 4191063 

2010 

2016 

2 521 

0 4016472 

13012335 

2 399 

0 3800583 

1 4195274 

2015 

2020 

2 519 

0 4011629 

1 3016195 

2 896 

0 3795767 

1 4199485 

2020 

2025 

2 516 

0 4006S00 

1 3020055 

2 394 

0 3790965 

1 4203697 

2025 

2030 

2 613 

0 4001984 

1 3023915 

2 891 

0 3766178 

1 4207908 

2030 

2035 

2 610 

0 8997180 

1 3027776 

2 389 

0 3781400 

1 4212119 

2035 

2040 

2 607 

0 3992389 

1 3081636 

2 886 

0 3776686 

1 4216380 

2040 

2045 

2 605 

0 3987011 

1 3035496 

2 383 

0 6771886 

1 4220542 

2045 

2050 

2 602 

0 3982846 

1 3039357 

2 361 

0 3767149 

1 4224753 

2050 

2055 

2 499 

0 0978090 

1 3048217 

2 378 

0 3762426 

1 4228904 

2055 

2060 

2 497 

0 3973357 

1 8047077 

2 376 

0 3757714 

1 4288175 

2060 

2006 

2 494 

0 3963631 

1 3050938 

2 373 

0 3758015 

1 4287387 

2005 

2070 


0 3963916 

1 8054798 

2^71 

0 S749328 

1 4241596 

2070 

2075 

2 488 

0 8959215 

1 8058658 

2 368 

0 8748655 

1 4245809 

2076 

2080 

2 486 

0 0954527 

1 30C2519 

2 865 

0 3738904 

1 4250020 

2080 

208S 

2 483 

0 0949852 

1 8066379 

2 368 

0 8784846 

1 4254232 

2085 

2090 

2 480 

0 3946189 

1 3070239 

2 860 

0 8729710 

1 4258448 

2090 

2095 

2 478 

0 8940537 

13074100 

2 358 

0 3725080 

1 4262654 

2095 

2100 

2 475 

0 3935898 

1 3077960 

2 355 

0 8720474 

1 4260865 

2100 

2105 

2 472 

0 3931271 

1 3081820 

2 353 

0 3715875 

1 4271077 

2105 

2110 

2 470 

0 3926057 

13085080 

2 350 

0 3711289 

1 4275288 

2110 

2115 

2 467 

0 3922056 

18089541 

2 348 

0 3706715 

1 4279499 

2115 

2120 

2 465 

0 3917466 

1 3093101 

2 345 

0 8702132 

1 4283710 

2120 

2125 

2 162 

0 8912887 

1 3097261 

2 343 

0 3C976C0 

1 4287922 

2125 

2180 

2 459 

0 3908321 

1 3101122 

2 840 

0 3693061 

1 4292183 

2130 

2135 

2 457 

0 3903767 

1 3101982 

2 338 

0 3688584 

1 429C344 

2135 

2140 

2 454 

0 3899224 

1 3108842 

2 336 

0 3684018 

1 4300555 

2140 

2147 

2 452 

0 8894094 

1 3112703 

2 333 

0 3679jI6 

1 4304767 

2145 

2150 

2 449 

0 8890170 

1 3116563 

2 331 

0 3675024 

1 4308978 

2150 

2155 

1447 

0 3885068 

1 3120423 

2 328 

0 8670545 

1 4313169 

2155 

2160 

2 444 

0 8881172 

1 3124284 

2 326 

0 36GG075 

1 4317400 

2160 

2165 

2 442 

0 3876G87 

1 3128144 

2 324 

0 3C01G19 

1 4321612 

2165 


2 439 

0 3S72216 

1 3132004 

2 321 

0 3C57173 

1 4325823 

.2170 


2 4 $7 

0 JS07754 

1 3185865 

2 310 

0 3052739 

1 4330034 

2175 

2180 

2 434 

0 3863304 

1 8189725 

2 316 

0 8648317 

1 4334245 

2180 

2ia'i 

2 412 

0 3‘^8860 

1 3143585 

2 314 

0 3C4390C 

1 4838457 

2185 


2 429 

0 oai 1488 

1 3147413 

2 312 

0 8639505 

1 4342CG8 

2190 


2 427 

0 3850022 

1 313180C 

2309 

0% 15117 

1 4 HC879 

2195 


2 421 

oo'^-nois 

1 3153166 

2 307 

0 3630740 

1 4351090 

2200 


\ 



Of) 


VALlT>:s OF N, LOG X, AKD I) 


I Sitll’ol 
jlticlhui 
tiou 

X 

n = *035 

! i<)«. X i 1) 

n = *060 

Sine of 
Jiiclina- 
tion 
(1 over) 

X 

j log- K 

1 I) 

\ 

10,15 

2-2:57 

0*3 50(528 i 

, 1*0502100 

1*880 

! 0*‘27o4G57 ' 2*3574505 

1955 

I'UiO 


.0*34 01:554 

1*0507100 

1*8.84 

i 0**2749842 12*8581584 

1900 

I on.) 

2 -‘2: 5 2 

0*:i 18(14.37 

1*051 ‘202*2 

1*881 

1 0*2745040 1 2*3588003 

1965 

1070 

•2 ‘229 

0*31815:54 

1*051 {> 0:55 

1*879 

i 0*2740252 ! 2*3595021 

1970 

107.) 

2*227 

, 0*347(5010 

1*0.521848 

1*.877 

1 0*2735478 ; 2*3602640 

1975 

losn 

■2-2-2 4 

0*:147177*2 

1 '05*2(5701 

1*87.5 

1 0*‘27:10719 

> 2*36096.59 

URII 

1005 

2*222 

0*:t4(5(501'2 

1 * 05:51074 

1*873 

i 0*2725973 

( 2*3016678 

1 1985 1 

1000 

2*210 

0*34(5*20(55 

1 *0.530587 

1*871 

1 0*2721240 

1 2*3023696 

RPI 

1005 

•2*217 

0*3457*2.32 

1 *(5.54 1.501 

1*8{>9 

^ 0*271052*2 

; 2*36:50715 

1995 1 

uooo 

2*214 

0*;i 152412 

1*0.51041.1 

1-807 

j 0*2711817 

; 2*3637784 


'2005 

2*212 

0*:5 147000 

' 1'05513‘27 

1-.86.5 

j 0*2707125 

! 2*3044753 


‘2010 

2*200 

0*:M1‘2814 

1*0550*240 

i*.sg;5 

; 0*270*2447 

1 ‘2*3651771 

2010 

‘2015 

2 “207 

0*343.8034 

1*0.5011.5:5 

1-801 

1 0*2097782 

1 2*3058790 

201.7 

‘20-20 

2*205 

()*:5l.3:i*2(57 

1*0500()()0 

1-859 

1 0*2093129 

1 2*3005809 


2025 

‘2**2a'> 

0*34*285 1 5 

1*0570070 

1-857 

1 0*2088491 

1 2*307*28*28 


‘20:50 

2*200 

0*34*23775 

1*0575802 

1-855 

! n*2G8:)SG5 

i 2*3079840 


‘20:55 

2*107 

o*:snooi8 

1*0.580800 

1-85:5 

i 0*2679253 

1 2*3086805 

2035 

2010 

•2*105 

0*3414334 

1*0585710 

1-851 

1 0**2674058 

t 2*3698884 


2015 

2* 108 

0 * 31000 : 5:5 

1*()5000:52 

1*849 

i 0*2070000 

j 2*3700903 

2045 

2050 

2*100 

0*:5101015 

1*050.5545 

1*847 

I 0*2005492 

i 2*3707921 


2055 

‘2*18.8 

0*.3100*270 

1*0000458 

1*845 

1 0*2000932 

! 2*:8714940 

Ml 

20(50 

‘2*18(5 

(5*3:505 0 08 

1*0(505:571 

l-8i:5 

i 0*2056384 

j 2*37219.59 

Wmi 

2005 

2*188 

0-J5.300958 

1 *(5010284 

1*842 

j 0-2051848 

1 2*3728978 

Wmi 

‘2070 

‘2*181 

0*:5:58(53*20 

1*0015107 

1*840 

1 0*2647325 

2*3785996 

Hi 

2075 

2*170 

0*3381000 

1*00*20111 

1*838 

0*2G4‘2S14 j 2*3743015 

2075 

2080 

‘2'170 

0*:451770Hr) 

l'00*2r)0‘24 

1*836 

1 0*2688316 

,2*‘a7r)00M 

20B0 

2085 

2*174 

0*:)372480 

1*0020037 

1-834 

! 0*20388531 

2*3757053 


2000 

‘2*172 

0*3307800 

1*0034.850 

1-832 

0*2029358 

2*3764071 


2005 

2*100 

0*:5:50:5:52 1 

' 1*6030703 

1-830 

0*2024890 

2*3771090 

2095 

2100 

2*107 

' 0*:«587G1 

1*0044670 

1*828 

0*2620447 

2*3778109 

2100 

2105 

2*105 

! 0*8354211 

{ 1*0649580 

1*826 

0*2616011 

2*3785128 

2105 

2110 

2*108 

, 0*:534 0 073 

: 1*0054502 

1*825 

0*2011587 

2*3792146 

2110 

2115 

2*100 

1 0*3345148 

: 1*0059410 

1*823 

0*2607176 

2*3799105 

2115 

2120 

‘2*158 

I 0*:5840G34 

j 1-06043*29 

1-821 

0*2602776 

2*3806184 

2120 

2125 

2*150 

j 0*3330133 

! 1*6069*242 

1-819 

0*2598388 

2*3813203 

2125 

2180 

2*154 

1 0*3331042 

' 1*6674155 

1-817 

0*2594011 

2*3820221 

2130 

2185 

2*151 

0*3327104 

1 1*6079068 

1-815 

0*2589046 

2*3827240 

2135 

2140 

2*149 

0*3:)22697 

! 1*6083981 

1-814 

0*2585293 

2*3834259 

2140 

2145 

2*147 

0*3318*243 

1*0088894 

1-812 

0*2580953 

2*3841278 

2145 

2150 

2*145 

0*3313801 

1*6093807 

1-810 

0*2570624 

2*3848296 

2150 

2155 

2*143 

0*8309370 

1*6698721 

1-808 . 

0*2572306 

2*3855315 

2155 

2100 

2*140 

0*3304950 

1*6703634 

1-806 

0*2568000 

2*3802334 

2160 

2165 

2*138 

0*3300542 

1*6708547 

1*805 

0*2563705 

•2*3869353 

2165 

2170 

2*136 

0*3296145 

1*6713460 

1*803 

0*25594*22 

2*3870371 

2170 

2175 

2*134 

0*3*291760 

1*6718373 

1*801 

0*2555150 

2*3883890 

2176 

2180 

2*182 

0*3287387 

1*6723280 

1*799 

0*2550889 

2*3890409 ' 

2180 

2185 

2*130 

0*3283024 

1*6728199 

1*797 

0*2546639 

2*3897428 

2185 1 

2190 

2*128 

0*3278673 

1*6733112 

1*796 

0*2542401 

2*3904440 

2190 1 

2195 

2*125 

0*3274333 

1*6738026 

1*794 

0*2538175 

2*3911465 

2195 j 

2200 

2*123 

0*3270005 

1*6742939 

1*792 

0*2533960 

2*3918484 








rOR SPECIAL INCLINATIONS AND VALUES OF (n) 


91 


n = 009 1 

1 n = 010 

Sine of 
In lina 

N 

log N 

D 

N 

log N 

D 

tion 

1 01 er’ 

5 305 

0 7246S58 

43065905 

4 876 

0 6881000 

4785100J 

2205 

5 299 

0 7242184 

43078^38 

4 871 

0 6876347 

47865043 

2210 

5 294 

0 7237521 

43091172 

4 866 

0 6871705 

47879080 

2215 

5 288 

0 7232369 

43103806 

4 861 

0 6867075 

47893118 

2220 

5 282 

0 7228220 

43116440 

4 856 

0 68fa24o6 

47907155 

2225 

5277 

0 7223600 

43129073 

4 850 

0 6Sc)7849 

47921193 

2230 

5 271 

0 7218981 

43141707 

4 845 

0 6853252 

47935230 

2235 

5 265 

0 7214373 

43154341 

4 840 

0 G848665 

47949268 

2240 

5 260 

0 7209776 

43166975 

4 835 

0 6844089 

47963305 

2245 

5 2a4 

0 7205189 

43179008 

4 830 

0 6839524 

47977343 

2250 

5 249 

0 7200614 

43192242 

4 825 

0 6834970 

47991380 

2255 

5 243 

0 7196049 

43204876 

4 820 

0 6830427 

48005418 

2260 

5 238 

0 7191495 

43217610 

4 815 

0 082^894 

48019455 

2265 

5 232 

0 7186952 

43230143 

4 810 

0 6821372 

48033493 

2270 

5 227 

0 7182419 

43242777 

4 805 

0 6816860 

48047530 

2275 

5 221 

0 7177895 

43255411 

4 600 

0 6812358 

48061568 

2280 

5 216 

0 7178882 , 

43268045 

4 795 

0 6807867 , 

48075605 

2285 

5 211 

0 71688S0 

43280678 

4 790 

0 6803887 

48089643 

2290 

6 205 

0 71643S9 

43293312 

4 785 1 

0 6798917 : 

48103680 

2295 

6 200 

0 7159908 

43305946 

4 780 1 

0 6794458 

48117718 

2300 

5195 

0 7155438 

48818-*80 

4 775 ' 

0 6790009 

48131755 

2805 

5180 

0 7100976 

43331213 

4 770 

0 6785569 

4814J798 

2810 

5184 

0 7146o25 

43343847 

4 766 

0 6781140 

48159880 

2815 

5 179 

0 71420S5 

43356481 

4 761 

0 6776721 

48178868 

2320 

5173 

0 7137654 

43369115 

4 756 I 

0 6772oll 

4818790O 

2825 

5168 

0 7183238 

43881748 

4 751 ' 

0 6767912 

46201948 

2880 

5163 

0 7128823 

48394882 

4 746 

0 6763o2S 

48215980 

2835 

5158 

0 7124422 

43407016 

4 741 

0 67o9144 

48230018 

2840 

5 152 

0 7120031 

43419650 

4 787 

0 67o4774 

4b2440oa 

2345 

5 147 

0 7115652 

43432283 

4 732 

0 6750416 

48258093 

2350 

5 142 

0 7111281 

43444917 

4 727 

i 0 0746066 

462721S0 

2355 

5 137 

0 7106919 

43457551 

4 723 

0 6741726 

48266168 

2360 

5 132 

0 7102567 

43470185 

4 718 

1 0 6737396 

4ba00205 

2365 

5127 

0 7098225 

43482818 

4 718 

1 0 67o3076 

48314243 

2370 

5 121 

0 7093893 

43495453 

4 708 

0 6728703 

46328280 

2375 

5 116 

0 7039572 

43608086 

4 704 

0 6724465 

4834231S 

2o‘i0 

5111 

0 7035259 , 

43520720 

4 699 

0 6720174 

4bj j6355 

Jo85 

5106 

0 7030955 ' 

43533353 

4 694 

0 6715891 

4‘v}70391 

2390 

5 101 

0 7076602 ; 

43645987 

4 690 

0 G711619 

4bob4430 

239o 

5-096 

0 7072378 

43558621 

4GS5 

0 6707857 

4ba9846b 

2400 

5-091 

0 7068103 

43571255 

4 6bl 

0 670 no3 

4b4125a5 

2405 

5 088 

0 70638J7 

43583888 

4 676 

0 GGObblS 

4S426)4 1 

2410 

5-081 

0 70j9580 

43596522 

4 672 

0 669462 , 

4S440’>''Q 

2415 

5 076 

0-70j)333 

43609156 

4 067 

|0()G90j9s 

481)4616 

2420 

5-071 

0 7051095 

43621790 

4 602 

' 0 GGbOlSl 

48I6S6)5 

2425 

5066 

0 7046866 

43634421 

4 658 

0 G0S1974 

484S2G95 

2430 

5-061 

0 7042647 

4,>647057 

4 651 

0 0677770 

4S1967 >0 

2435 


10 7033407 

43659691 

4 619 

0 r>07!r)S7 

4S-»107(>8 

2410 

5-0 >2 

0-70C 

43672325 

4 015 

jo 0669408 

1S-,24S01 

2445 



lo6S49>8 

1&4» 

|0 66G5JN 1 

NM } 

2450 
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rOR SPECIAL INCLINATIONS AND VALUES OE (n) 


Qd 


Sine of 
Inclma 

n = 013 

n = 014 

Sine of 
Incimn 
tiou 
(1 o\er) 

tlOIl 

(1 over) 

N 

log N 

D 

N 

log N 

D 


3 988 

0 60Q3638 

62206307 

3 774 

0 5768363 

66991407 

2205 

2210 

3 982 

0 6001044 

62224555 

3 770 

0 5763788 

67011060 

2210 

2215 

3 978 

0 5996462 

62242804 

3 766 

0 5759224 

67030712 

2215 

2220 

3 974 

0 5991892 

62261053 

3 762 

0 5754672 

67050365 

2220 

2225 

3 969 

0 5987332 

62279302 

8 768 

0 5750131 

67070017 

2225 

2230 

8 965 

0 5982784 

62297550 

3 755 

0 5745601 

67089670 

2230 

2235 

3 961 

0 5978247 

62315799 

3 751 

0 5741082 

67109322 

2235 

2240 

J957 

0 5973719 

62334048 

3 747 

0 5736572 

67128975 

2240 

2245 

3 9o3 

0 5969202 

62352297 

8 743 

0 5732074 

67148627 

2245 

2250 

3 949 

0 5964697 

62370545 

3 739 

0 5727587 

67168280 

2250 

2255 

3 915 

0 5960202 

62388794 

3 735 

0 5723111 

67187932 

2255 

2260 

3 911 

0 5955719 

62407043 

3 731 

0 6718645 

67207585 

2260 

2265 

3 937 

0 5951215 

6242o292 

3 728 

0 6714190 

67227237 

2265 

2270 

3 933 

0 5946783 

62443540 

3 724 

0 5709746 

67246890 

2270 

2275 

3 929 

0 5942330 

62461789 

3 720 

0 5705312 

67268542 

2275 

2280 

3 925 

0 5937837 

62180038 

3 716 

0 57008S!7 

67286195 

2280 

2285 

3 021 

0 5933456 

62498287 

3 712 

0 5696478 

67305847 

2285 

2290 

3 917 

0 5929035 

62516535 

8 709 

0 5692070 

67325500 

2290 

2295 

8 918 

0 5924624 

62584784 

8 705 

0 5687678 

67845162 

2295 


8 909 

0 5920224 

62553033 

8 701 

0 5683297 

67364805 

2300 

2805 

3 905 

0 5915834 

02571282 

8 697 

0 5678925 

67384457 

2305 

2810 

8 901 

0 5911453 

62589o30 

3 694 

0 5674563 

67404110 

2310 

2815 

3 897 

0 5907034 

62607779 

3 690 

0 5670211 

67423762 

2315 

2320 

3 893 

0 5902724 

62626028 

8 686 

0 5665870 

67443415 

2320 

2825 

8 889 

0 5898374 

62614277 

8688 

0 5601538 

67468067 

2325 

2380 

8 885 

0 5894034 

62682525 

3 679 

0 5657216 

67482720 

2330 

2365 

8 881 

0 5889705 

62680774 

8 675 

0 5652905 

67502372 

2335 

2340 

3 877 

0 5885385 

02699023 

8 672 

0 5646603 

67522025 

2340 

2345 

3 874 

0 5881075 

02717272 

3 668 

0 5644311 

67541677 

2345 

2350 

3 870 

0 5876776 

62735520 

8 664 

0 5 640030 

67561330 

2350 

23 >3 

3 866 

0 5872184 

62753769 

8G61 

0 5635757 

67580982 

2355 

2360 

8 862 

0 5868203 

62772018 

3 657 

0 5631495 

67600635 

2360 


J858 

03863932 

62700267 

S654 

0 0627242 

6T620287 

2365 


3 854 

0 6859671 

62808515 

3 650 

0 5622999 

07639940 

2370 

2375 

3 851 

0 5855420 

62826764 

3 647 

0 5618766 

67659592 

2375 

2380 

8 847 

0 5851179 

62845013 

3 643 

0 5614543 

67679245 

2380 

2385 

3 843 

0 5846947 

62863262 

3 630 

0 5610329 

67698897 

2385 

iKiiiii] 

3 839 

0 5842723 

62881510 

3 636 

0 5606124 

67718550 

2390 

1 2695 

8 836 

0 5838510 

62899759 

3 632 

0 5601929 

67738202 

2395 


3 832 

0 5834307 

62918008 

3 629 

0 5697744 

677578o5 

2400 

2405 

8 828 

0 5330113 

62936257 

8 625 

0 5593568 

67777507 

2405 


3 825 

0 5825928 

620o4505 

8 622 

0 5589401 


2410 


3 821 

0 5821751 

62972754 

3 618 

0 5585242 

67816812 

2415 


3 817 

0 5817585 

62991003 

3 615 

0 5581094 

67836465 

2420 


3 814 

0 5818427 

03009252 

3 612 

0 5576955 

67856117 

2425 

2430 

3 810 

0 5S09279 

63027500 

3 608 

0 5572825 

67875770 

2430 



0 580)141 

G3045749 

3 605 

0 5568705 

67895422 

2435 



0 5801011 

6 10&199S 

8 601 

0 5504593 

67915075 

2440 



0 5796891 

C3082247 

8 593 

0 5560491 


2445 



0 5792779 

63100195 

3 595 

0 5556397 

67954380 

2450 



94 


VALUES OF N, LOG N, AXD t> 


Sine of 
Inclina- 
tion 
(1 over) 

n = *015 

n = -017 

Sine of 
Inclina- 
tion 
orer) 

N 

1 log. N 

D 

N 

j log. iS 

D 

2205 

3-591 

0-5551689 

-71776508 

3-288 

; 0-5169418 

•81346709 


2210 

3-587 

0-5547131 

-71797564 

8-285 

i 0-5164894 

•81370572 


2215 

8-583 

0-5542584 

-718186-20 

8-281 

1 0-5160380 

•81394436 

1 -2-21.5 1 

2220 

3-579 

0-5538050 

-71839676 

■ 8-278 

s:0-5l55879 

•81418300 


2225 

3-576 

0-5535526 

-71860733 

8-274 

; 0-5151389 

•81442164 

2225 

2230 

0-572 

0-55-29013 

•71881789 

8-271 

! 0-5146909 

■81466027 


2235 

3-568 

0-5524511 

•71902845 

8-268 

! 0-514-2441 

•81489891 

2235 

1 2240 

3-565 

0-55-20020 

-719-23902 

8-264 

i 0-5137983 

■81513755 

2240 

2245 

3-561 

0'5515539 

•71944958 

3-261 

I 0-5133535 

•81637619 

2245 

2250 

3-557 

0-5511070 

•71966014 

8-258 

1 0-5129099 

•81561482 


2255 

3-554 

0-5506611 

•71987070 

3-254 

j 0-5124674 

•81585346 

2255 

, 2260 

3-550 

0-5502163 

-7-2008126 

3-251 

1 0-5120259 

•81609210 

2260 

2265 

3-548 

0-5497725 

•72029183 

3-24S 

j 0-5115855 

•81633074 

2265 

2270 

3-543 

I 0-5493299 

-7-20.50-239 

, 3-244 

! 0-5111461 

•81656937 


^ 2275 

3-539 

i 0-5488882 

•7-207r295 

3-241 

0-5107078 

•81680801 

2275 

22S0 

3-535 

! 0-5484475 

1 -72092351 

3-238 

0-5102704 

•81704665 


2285 

3-532 

! 0-5480079 

) -7-2113408 

3-235 

0-5098341 

•81728529 

2285 

2290 

3-528 

i 0-5475694 

i -7-2134464 

3-231 

0-5033989 

•81752392 


2295 

3-525 

0-5471319 

•72155520 

3-228 

' 0-5089647 

•81776256 

2295 

2300 

3-521 

t 0'o466955 

1 -72176576 

8-225 

! 0-5085317 

•81800120 


2305 

3-518 

; 0-546-2601 

■ -72197633 

3-222 

: 0-5080996 

•81823984 

2305 

2310 

3-514 

0-5458256 

•72218689 

3-219 

j 0-5076884 

•81847847 


2315 

3-511 

0-545392-2 

•72239745 

3-215 

t 0-5072383 

•81871711 

2315 

^ 2320 

3-507 

0-5449598 

•72260801 

3-212 

1 0-5068092 

•81895575 


: 2325 

3-504 

0-5445284 

•72281858 

3-209 

0-5063811 

•81919439 

2325 

2330 

3-500 

0-5440980 

-7230-2914 

3-206 

0-5059540 

•81948302 


2335 

3-497 

0-5436686 

•72323970 

3-203 

0-5055279 

■81967166 

2335 

2340 

3-493 

0-543-2402 

•72345026 

3-200 

0-50510-27 

•81991030 


2345 

3-490 

0-54-28127 

•72366083 

3-197 

I 0-5046786 

•82014894 

1 2345 1 

2350 

3-486 . 

0-5423864 

-72387139 

3-193 

0-5042556 

•S203S757 

HI 

2355 

3-483 

0-5419609 

-7-2408195 

3-190 

0-5038334 

•8206-26-21 

2355 J 

; 2360 

3-480 

0-5415363 

•72429251 

3-1S7 

0-5034122 

•82086485 


; 2365 

3-476 

0-5411128 

•72450308 

3-1S4 

0-5029920 

•82110349 

2365 f 

: 2370 

3-473 

0-5406903 

•72471364 

3-lSl 

0-5025728 

■82134212 

peUSl| 

2375 

3-470 

0-5402687 

-7-2492420 

3-178 

0-5021545 

•82158076 


2380 

3-466 

0-5398482 

•72513476 

3-175 

0-5017373 

•82181940 


2385 

3-463 

0-5394283 

•72534533 

3-172 

0-5013-209 

-82-205804 

2385 J 

2390 

3-459 

0-5390098 

'72555589 

3-169 

0-5009055 

■•82229667 

Hll 

2395 

3-456 

0-5385920 

•72576645 

3-166 

0-5004910 

•82253531 

HI 

2400 

3-453 

0-5381752 

•72597701 

3-163 

0-5000776 

•82277395 


2405 

3-450 

0-5377594 

•72618758 

3-160 

0-4996650 

•S-2301-259 

2405 

2410 

3-446 

0-5373445 

•72639814 

3-157 

0-4992533 

•82325122 

2410 

2415 

3-443 

0-5369304 

•72660870 

3-154 

0-4988426 

•82348986 

2415 

2420 

3-440 

0-5365173 

•72681926 

3-151 

0-4984328 

•8-2372850 


2425 

3-436 

0-5361051 

■72702983 

3-148 

0-4980239 

82396714 

•Jizo 

2430 

3-433 

0-5356938 

•72724039 

3-145 

0-4976159 

8-2420577 

2480 

2485 

3-430 

0-3352835 

•72745095 

3-142 

0-4972090 

82444441 

2435 

2440 

3-427 

0-5348742 

•72766151 

3-139 

0-4968029 

8-2468305 

•2440 

2445 

3-423 

0-5344657 

•72787208 

3-136 

0-4963977 • 

8-2492169 

■SSSII 

2450 

3-4-20 

0-5340581 

■72808264 

3-133 

0-4959934 • 

82516032 






rOR SPECIAL INCLINATIONS AND VALUES OF (n) 


95 


n = 020 1 

N 

log N 

D 

2 948 

0 4694860 

95702010 

2 945 

0 4690382 

95730085 

2 942 

0 4685914 

95758160 

2 939 

0 4631458 

95786235 

2 936 

0 4677013 

95814310 

2 933 

0 4672o79 

95842385 

2 930 

0 4^68156 

95870460 

2 927 

0 4663744 

95898585 

2 924 

0 4659342 

95026610 

2 921 

0 4654951 

95954685 

2 918 

0 4650571 

95082760 

2 915 

0 4646202 

96010335 

2 912 

0 4641843 

90038910 

2 909 

0 4637495 

9606G985 

2 906 

0 4633157 

96095060 

2 903 

0 4628829 

90123135 

2 900 

0 4624511 

96151210 

2 897 

0 4620205 

96179285 

2 895 

0 4615908 

96207360 

2 602 

0 4611623 

90235435 

2 889 

0 4607348 

96203510 

2 886 

0 4608081 

96291585 

2 883 

0 4598826 

96319660 

2 880 

0 4S94580 

9C347735 

2 878 

0 4590344 

96375810 

2 875 

0 4586119 

96403885 

2 872 

0 4581903 

96431960 

2 869 

0 4577698 

90460035 

2 868 

0 4573502 

96488110 

2 864 

0 4569317 

96516165 

2 861 

0 4565140 

96544260 

2 858 

0 4560973 

96572335 

2 855 

0 4556816 

96600410 

2 853 

0 4552669 

96628485 

2 850 

0 4548532 

96656560 

2 847 

0 4544405 

96684635 

2 845 

0 4540287 

96712710 

2 842 

0 4536178 

96740785 

2 839 

0 4532079 

967C8860 

2 837 

0 4527989 

96796935 

2 834 

0 4523909 

96825010 

2 831 

0 4519837 

96853085 

2 829 

0 4515775 

96881160 

2 826 

0 4511722 

96909235 

2 823 

0 4507679 

96937310 

2 821 

0 4503645 

96965385 

2 818 

0 4499620 

96993460 

2 816 

0 4495604 

97021535 

2 813 

0 4491597 

97049610 

2 810 

0 4487599 

97077685 


n = 0225 

N 

log N 

D 

2 733 

0 4367003 

1 0766476 

2 731 

0 4362619 

1 0769635 

2 728 

0 435818G 

1 0772793 

2 725 

0 4353765 

1 0775951 

2 722 

0 4349354 

1 0779110 

2 720 

0 4314955 

1 0782268 

2 717 

0 4340567 

1 0785427 

2 714 

0 43o61B9 

1 0788585 

2 711 

0 4331821 

1 0791744 

2 709 

0-4327464 

1 OT94902 

2 706 

0 4323119 

1 0798061 

2 703 

0 4318781 

1 0801219 

2 701 

0 4314460 

1 0804377 

2 698 

0 4310147 

1 0807536 

2 695 

0 4305813 

1 0810694 

2 692 

0 4301549 

1 0813853 

2 690 

0 4297266 

1 0817011 

2 687 

0 4292994 

1 0820170 

2 685 

0 4288732 

1 0823328 

2 682 

0 4284481 

1 0826486 

2 679 

0 42S0240 

1 0829645 

2 677 

0 4276008 

1 0832803 

2G74 

0 4271787 

1 0836962 

2 672 

0 4267576 

1 0889120 

2 869 

0 4263375 

1 0642279 

2666 

0 4259188 

1 0845487 

2 664 

0 4255002 

1 0848596 

2 661 

0 4250830 

1 0851764 

2 659 

0 4246669 

1 0854912 

2 658 

0 4242518 

1 0858071 

2 654 

0 4238376 

1 0861229 

2 651 

0 4234243 

1 0864388 

2649 

0 4230121 

1 0867546 

2 646 

0 4226008 

1 0870705 

2 644 

0 4221905 

1 0873863 

2 641 

0 4217812 

1 0877021 

2 639 

0 4213728 

1 0880180 

2 636 

0 4209653 

1 0883338 

2 634 

0 4205588 

1 0S86497 

2 631 

0 4201533 

1 0889655 

2 629 

0 4197487 

1 0892814 

2 626 

0 4193450 

1 0895972 

2 624 

0 4189422 

1 0899131 

2 621 

0 4185404 

1 0902289 

2 619 

0 4181394 

1 0905447 

2 617 

0 4177394 

1 0908606 

2 614 

0 4173404 

1 0911764 

2 612 

0 4169422 

1 0014923 

2609 

0 4165450 

1 0918081 

2 607 

0 4161486 

1 0921240 


Siue of 
Incliiia 
llOQ 
(I o>er) 

2205 

2210 

2215 

2220 

222j 

2230 

2235 

2240 

2245 

2250 

2255 

2260 

2265 

2270 

2275 

2280 

2285 

2290 

2295 

2300 

2805 

2810 

2315 

2320 

2325 

2830 

2835 

2340 

2815 

2350 

2355 

2360 

2365 

2370 

2375 

2380 

2385 

2390 

2395 

2400 

2405 

2410 

2415 

2420 

2425 

2430 

2435 

2440 

2445 

2450 







YALU3C8 OF N, LOG X, ANJ) L 


Sinrof 

Iiu’linii- 


n = -015 



n = -017 

Sine of 

tioii 
;i <n-cr; 








luciinn- 

X 

1 Jo-. X 

i 

( 

X 

j log. X 

D 

tion 
(1 over) 

2-J0:» 

2210 

0-59] 

0’r)87 

1 0-5551 089 
' 0-5517131 

-71770.708 

-71797504 

3-288 

3-285 

j 0-5169418 

1 0-5164894 

•81846709 

•81370572 

B 

221 0 

0-5.S:! 

‘ U-5;)125S1 

-718186-20 

3-281 

. 0-5160380 

•81394436 

2215 

2220 

:5-579 

1 0-5538050 

-71839676 

3-278 

i •0-5155879 

•81418300 

2220 

222r> 

3';j7G 

0-5535526 

-71860733 

3-274 

1 0-5151389 

■81442164 

2225 

2200 

0-572 

, 0-5529013 

i -71881789 

3-271 

1 0-5146909 

•81466027 

2230 

2205 

0-5G8 

0-5521511 

, -71902845 

3-268 

1 0-514-2441 

•81489891 

2235 

: 2210 

3-5G5 

0-5520020 

, -7192.3902 

3-261 

j 0-5137983 

•8151.3755 


2215 

0-5G1 

0-5515539 

-71911958 

3-261 

0-5133535 

•81537619 

2245 

2250 

0-557 

0-5511070 

' -TIOGGOM 

! 

3-258 

1 0-51-29099 

•81561482 


2255 

0-554 

>0-5506011 

-719H7070 

3-251 

1 0-5124674 

•81585346 

2255 

2200 

2-550 

, 0-5502163 

) -72008126 

3-251 

1 0-5120259 

•S1609210 


2205 

0-54G 

' 0-5497725 

' -72029183 

3-218 

1 0-5115855 

•81633074 

2265 f 

2270 

0-510 

0-5193299 

-72()50-239 

. 3-211 

, 0-5111461 

-81656937 


2275 

0-509 

' 0-5188882 

-72071295 

3-211 

1 0-5107078 

•8WS0S01 

f 2275 

2280 

0-505 

0-5181175 

-72092.351 

3-2.38 

0-5102704 

■S1704665 


2285 

0-502 

0-5180079 

-72113108 

3-235 

0-5098341 

•81728529 

2285 

2200 

0-528 

0-5175691 

-72131161 

3-231 

* 0-5093989 

•81752392 


2205 

0-525 

0-5171019 

-72155520 

3-2-28 

■ 0-5089647 

•81776256 

2295 

2000 

0-521 

0-5160955 

-72176576 

3-225 

' 0-5085317 

•81800120 


2005 

0-518 

0-5162601 

-72197033 

3-222 

1 0-5080996 

•81823984 

p :i 9 

2010 

0-511 

0-5158256 

-72218689 

3-219 

0-5076884 

•81847847 


2015 

0-511 

0-5153922 

, -72239745 

3-215 

! 0-5072383 

•81871711 

Es [ 3 

2020 

0-507 

0-5119598 

; -72260801 

3-212 

0-5068092 

•81895575 

E : S 3 

; 2025 

0-501 

, 0-5115284 

, -72281858 

3-209 

0-5063811 

•81919439 

Kill 

2030 

0-500 

0-5110980 

1 -72302914 

3-206 

0-5059540 

•81943802 

2330 

2005 

0-197 

! 0-543G08G 

1 -72323970 

3-203 

0-5055279 

•81967166 

2335 

2010 

0-193 

0-5132102 

I -72345026 

3-200 

0-5051027 

•81991030 


2345 

0-490 

0-5128127 

{ -72366083 

3-197 

0-5046786 

•82014894 

2345 1 

2350 

0-48G 

1 0-5423864 

! -72387139 

3-193 

0-5042556 

•82038757 

HI 

2355 

3-483 

[0-5419609 

-72408195 

3-190 

0-5038334 

•82062621 

2355 j 

23G0 

0-480 

' 0-5415363 

-72429251 

3-187 

0-5034122 

•82086485 


23G5 

0-47G 

0-5411128 

-72450308 

3-184 

0-5029920 

•82110349 

2365 

; 2370 

0-473 

0-5406903 

-72471364 

3-181 

0-5025728 

•82134212 

2370 

2375 

3-470 

0-5402687 

-72492420 

3-178 

0-5021545 

•82158076 

BHI 

2380 

3-466 

0-5398482 

-72513476 

3-175 

0-5017373 

•82181940 

2380 

2085 

3-463 

0-5394285 

-72534533 

3-172 

0-5013209 

•82205804 

2385 

2390 

3-459 

0-5390098 

-72555589 

3-169 

0-5009055 

.-82229667 


2395 

3-456 

0-5385920 

-72576645 

3-166 

0-5004910 

■82253531 


2400 

3-453 

0-5381752 

•72597701 

3-163 

0-5000776 

•82277395 

Hjuii 

2405 

3-450 

0-5377594 

•72618758 

3-160 

0-4996650 

•82301259 


2410 

3-446 

0-5373445 

•72639814 

3-157 

0-4992533 

•82325122 


2415 

3-443 

0-5369304 

•72660870 

3-154 

0-4988426 

•82348986 


2420 

3-440 

0-5365173 

•72681926 

3-151 

0-4984328 

•82372850 

HI 

2425 

3-436 

0-5361051 

•72702983 

3-148 

0-4980289 

•82396714 


2430 

3-433 

0-5356938 

•72724039 

3-145 

0-4976159 

•82420577 

2430 

2435 

2440 

2445 

2450 

2435 

3-430 

0-5352835 

•72745095 

3-142 

0-4972090 

•82444441 

2440 

3-427 

0-5348742 

•72766151 

3-139 

0-4968029 

82468305 

2445 

8-423 

0-5344657 

•72787208 

3-136 

0-4963977 

82492169 

2450 

3-420 

0-5340581 

•72808264 

3-133 

0-4959934 

82516032 


rOR SPECIAL INCLINATIONS AND VALUES OE (?i) 


Oo 



0 4367063 1 0766476 I 
0 4362619 1 0769635 I 
0 4358186 1 0772793 ' 
0 4353765 1 0775951 
0 4349354 1 0779110 
0 4344955 1 0782268 
0 4340567 10785427 
0 4336189 10788585 
0 4331821 10791744 
0 4327464 10794902 


0 4280240 10829646 
0 4276008 1 083280S 
0 4271787 1 0885962 
0 4267576 1 0889120 
0 4263375 10842279 


Slue of| 
lucliua 
tlOE I 
(1 over 

2205 
2210 
2215 
2220 
2225 
2230 
2235 
2240 
2245 
2250 
2255 * 
2260 
2265 
2270 
2270 
2‘’80 
2285 
2290 
2295 
2800 
2805 
2310 
2315 
2320 
2825 
2380 
2885 
2840 
2846 
2350 
2355 
2360 I 
2365 , 
2370 
2375 ' 
2380 
2385 
2390 
2395 
I 2400 
2405 
2410 
2415 
2420 
2425 
2430 
2435 
2440 
2445 
2450 



$)(5 


VALUMS OF K, LOG K, AND D 


SlIllMlf 

fiu'tiin- 

limt 


n = -0250 

1 ovi'r) 

N 

1 N 

D 

‘2m 

2-.'.r)2 

0-4085759 

1- 190-2751 

'2210 

2'.7.'.0 

-0-4081.-5 10 

1-106(52(51 

2‘2lr. 

2-5.')7 

0-407(5915 

1-1969770 

2220 

2*55 1 

0- 107-255U 

1-1973270 

222.*) 

2T).')2 

. 0-1008177 

1-1976789 

22:50 

2‘5.J0 

0-406:5809 

1-1980-298 

22;{.l 

2-547 

0-4059 15:5 

1-1983.808 

22i0 

2-.')ll 

• 0-4055100 

1-1987:517 

221.*) 

2-.') 11 

' 0-1050771 

1-1990826 

22.')0 

2-5:50 

0-10 10 140 

1-19943:56 

22').') 

2-.":50 

0 - 40121:12 

1-1997845 

22 il() 

2-5:5 1 

0-40:57829 

1-2001354 

22G.1 

2-5:51 

0 - 40 : 5 : 55:10 

1-200 1861 

2270 

2-529 

0-4029254 

1-2008:573 

227.') 

2-5-20 

0-402 19:S2 

1-2011883 

22:-5a 

2-.52} 

0-4020720 

1-2015:592 

22M.') 

2-.521 

0-1016169 

1-201.8901 

2200 

2 -.5 19 

0-4012229 

1-202-2411 

220.*) 

2-517 

0-400799.8 

1-2025920 

2:500 

‘2-514 

0-4003779 

1-20-291-29 

2:50.') 

2-512 

0-:!999.')70 

1 - 20 : 5 - 29:59 

2:510 

2-51X5 

0-:5995:569 

1-20:56148 

2:51.') 

2-507 

0-:5991179 

1 "20:59958 

2:520 

2-.50 1 

0-3987000 

1-201:5467 

2:52.') 

2-502 

0-3982S:i0 

1-2016976 

2 : 5:50 

2-500 

0-:5978G70 

l-20.')0486 

2 : 5 : 5 .") 

2-497 

0-39745-21 

; 1-2053995 

2:5}0 

2-495 

0-3970:181 

l-20.')7504 

2:51 ", 

2-492 

0-:'i9Ga251 

1-2061014 

2i5,70 

2-490 

0-3962132 

1-2061523 

2:55.7 

2-488 

0-3958021 

1-206803:4 

2:500 

2-4H5 

0-395:5921 

1-2071512 

2:505 

2-483 

0-3949829 

1-20750.51 

2:570 

2-4S1 

0-3945748 

1-207.8561 

2:575 

2-478 

0-3941677 

1-2082070 

2080 

2-476 

0-3937616 

1-2085579 

2?5S5 

2-474 

0-3933563 

1-20S90S9 

25590 

2-471 

0-3929520 

1-2092598 

25595 

2-409 

0-3925486 

1-209G10S 

2400 

2-407 

0-3921462 

1-2099617 1 

2405 

2-465 

0-3917448 

1-210.3126 

2410 

2-462 

0-8913143 

1-2106636 

2415 

2-400 

0-3909446 

1-2110145 

2420 ' 

2-458 

0-3905459 

1-2113654 

2425 j 

2-456 

0-3901481 

1-2117164 

24:40 

2-453 

0-3897512 

1-2120673 

2435 1 

2-451 

0-3893553 

1-2124183 

2440 

2-449 

0-3SS9G03 

1-2127692 

2445 

2-447 

0-3885662 

1-2131201 

2450 

2-444 

0-3881730 

1-2134711 


n = *0276 

II 

B 




2-422 

1 0-38412-25 

1-:51.59020 

2205 

2-419 

1 0-3836.842 

1-316-2887 

W & 1 11 

2-417 

1 0-38:52470 

1-3160747 

p! 1 3 

2-414 

0-558281 10 

1-3170607 

pi! n 

2-412 

1 0-382.3761 


1-3174408 

Pill 

‘2-410 

1 0-3819123 

1-3178328 


2-407 

I 0-3815096 

1-3182188 

2235 

2-405 

0-3810778 i 1-3186049 


2-402 

; 0-3806472 


1-3189909 

2-245 

2-400 

! 0-3802176 

1 

1-3193769 


‘2-398 

' 0-3797892 


1-3197630 

2255 

-2-:595 

i 0-3793618 

1 

1-3201490 

2260 

2-39:) 

; 0-3789.355 

i 1 •3-205350 

2-265 

-2-391 

; 0-3785102 

1 

1-3209210 


‘2-:588 

' 0-37.80.8.59 

1 

1 

1-;52 1 3071 

2275 

‘2-386 

i 0-:57766-27 

1 

1 

1-3-216931 


2-:584 

! 0-3772404 

1 l-:i-2-20791 

2285 

2-381 

!0-;5768]93 

i 

1-3224652 


2-379 

. 0-3763992 

i 

1-82-28512 


2-377 

i 0-3759802 

i 

1-3232372 


2-374 

; 0-.37.55622 

1 1-.3-230-233 

2305 

2-372 

! 0-:57514.51 


1-3240098 

2810 I 

2-370 

1 0-3747291 


1-3243953 

2315 

2-.'5(5.8 

i 0-3743140 ( 1-3247.814 


2-365 

•. 0-:5739000 


1-3-251674 

2325 j 

2-363 

0-3734869 


1-32.55.534 


2-361 

0-3730749 

1-3259395 

2335 J 

2-359 

0-:572GG38 

1-326325.5 


•2-356 

0-3722537 

1 -.326711.5 

2345 

2-354 

0-3718448 

1-3270975 


2-352 

0-3714866 

1-3274836 

2355 1 

2-350 

0-3710294 

1-3278696 


2-348 

0-3706232 

1-3282556 


2-;545 

0-3702180 

1-3286417 

HI 

2-343 

0-86981:58 

1-8290277 

2375 1 

2-341 

0-3694105 

1-3294137 


2-339 

0-3690082 

1-3-297998 

2385 1 

2-387 

0-3686068 

1-3301858 


2-335 

0-3682064 

1-330.5718 

2395 1 

2-332 

0-3678069 

1-3309579 


2-330 

0-3674083 

1-331.3439 

2405 

2-328 

0-3670107 

1-3317299 

2410 

2-326 

0-3666139 

1-3321160 

2415 

2-3-24 

0-3662182 

1-3825020 

2420 

2-322 

0-3658233 

1 -3328880 

2425 

2-320 

0-8654294 

1-3332740 

2430 

2-318 

0-3650363 

1-3836601 

2435 

2-315 

0-3646442 

1-3340461 

2440 

2-313 

0-3642530 

1-3344321 

2445 

2-311 

0-36386-27 

1-3348182 

2450j 




iOR SPECIAL INCLINATIONS AND VALUES OE ^n) 


07 


Sine of 

r 

= 030 



n 

=: ♦035 


iinoo! 

notinn 

Uon 

1 over) 

N 

log S 1 

P 

N 


log I 

P 

\ 01 er) 



1 4357302 

2 121 

0 320 >688 

1 07478)2 

^1 



) 3622018 

. 4859518 

2119 

0 8201881 

1 0752707 





. 4363724 

2117 

032)708,) 

1 67676)8 




) 3618341 

. 4867037 

2 lit 

0 8252801 

1 6762)91 


2225 

2 296 

3 3G09019 

1 4872147 

2 118 

0 8248528 

1 0767501 

2225 


2 293 

) 3604703 

1 4370358 

2111 

0 8244203 

16772417 

2230 



3 8600408 

1 4380569 

2109 

0 3210014 

1 0777331 

22)5 


2 289 

) 3596117 

. 4884780 

2107 

0 8233773 

0 3211312 

1 6782244 

2240 


2 287 

3 3591833 

. 4888992 

2 107 

1 0787157 

2247 

2250 

2 284 

D 3587570 

1 4893203 

2 102 

0 3227822 

1 6702070 


2255 

2 282 

9 3583318 

1 4397414 

2 100 

0 3228118 

1 0796983 

2275 

2260 

2286 66576666 

1 


03218016 

1 68QIS96 

2260 

2265 

2 278 

0 35748J0 ! 

1 4407837 

2 096 

0 8214728 

1 6800800 

2265 

22T0 

2 275 

0 3570664 ' 

1 4410048 

2 091 

0 3210551 

1 0811722 

2270 

2275 

2 273 

0 3566388 

1 4414279 

2 002 

] 0 82063S4 

1 0S16030 

2275 

2280 

2 271 

0 3503183 

1 4418470 

2 090 

! 0 3202227 

1 0821549 

2280 

2285 

2 269 

0 3557988 

1 4422682 

2 083 


) 3198080 

1 6820402 

2287 

2290 

2 267 

0 3558804 

1 442C893 

2 080 


) 3103943 

1 6831875 

2290 

2295 

2 264 

0 8549630 

1 4431104 

2 084 


) 3189820 

1 6830288 

2205 

2300 

2 262 

0 3545467 

1 4435315 

2 0*^ 


0 8185705 

1 0841201 

2300 

2305 

2 260 

0 3541814 

1 4439527 

2 080 


0 3181600 

1 C84G114 

2305 

2310 

2 258 

0 3o37I09 

1 4443788 

2 070 


) 3177605 

1 0871027 

2310 

2815 

2 256 

0 3533036 

1 4447940 

2 077 


) 8173420 

1 0S75941 

231S 

2320 

2 254 

0 3528912 

1 44521G0 

2075 


0 8169315 

1 08C0854 

2320 

2325 

2 252 

0 8524799 

1 4450372 

2 078 


0 3165280 

1 0807767 

2)25 

2330 

2 250 

0 3520095 

14460583 

2 071 


0 3101225 

1 6870680 

23 )0 

2335 

2 247 

OS510G02 

1 4464794 

2 009 


0 3157180 

1 6875593 

2335 

2340 

2 245 

0 3512518 

14469005 

2 007 


0 8153205 

1 6880500 

2340 

2845 

2 243 

0 3508445 

1 4473217 

2065 


0 3149119 

1 6887410 

2345 

2'^50 

2 241 

0 3504382 

1 4477428 

2063 


0 3145104 

1 6890332 

2350 

2355 

2 239 

0 3500327 

1 4481639 

2 001 


0 8141098 

1 6895240 

2355 

2360 

2 237 

0 3496282 

1 4485850 

2 059 


0 3137102 

1 6900159 

2360 

2365 

2285 

03-192247 

1 4490062 

2 057 


0 3133116 

1 6905072 

2^65 

2370 

2 233 

0 3488223 

, 1 4494273 

203'> 


0 3129138 

1 6909985 

2370 

2375 

2 231 

0 3484207 

1 1 4498184 

2 054 


0 3125172 

3 6914S98 

2375 

2380 

2 229 

0 3480202 

1 4502G95 

2 052 


0 3121215 

1 691 9811 

2380 

238j 

2 226 

0 3476206 

14506907 

2 050 


0 8117267 

1 6924724 

2385 

2890 

2 224 

0 3472218 

1 4511118 

2 018 


0 3113328 

1 6929637 

2390 

2395 

2 222 

0 S46S241 

1 4515329 

2 016 


0 8109399 

1 6934551 

2397 

2400 

2 220 

0 3464273 

1 4519540 

2014 


0 3105480 

1 6939464 

2400 

2405 

2 218 

0 3460315 

1 4523752 

2 042 


0 8101669 

1 6944377 

2405 


2 216 

0 3456365 

1 4527963 

2 oil 


0 3097C6S 

1 6949290 

2410 


2 214 

0 3452424 

1 4532174 

2 039 


0 8093775 

1 6954203 

2415 


2 212 

0 3448494 

14536385 

2 067 


0 3089893 

1 6959116 

2420 

2425 

2 210 

0 3444572 

1 4540597 

2 085 


0 3086019 

1 6964029 

2425 

2430 

2 208 

0 3440659 

1 4544808 

2033 


0 3082154 

1 6968942 

2430 


2 208 

0 3436756 

1 4549019 

2 032 


0 3078299 

1 0978856 

2435 


2 204 

0 3432861 

1 455323(; 

2 030 


0 3074454 

1 6978769 

2440 



0 3428976 

1 4557442 

2028 


0 8070617 

1 6988682 

2445 


2 200 

0 3425100 

1 4561653 

2026 


0 3066789 

1 6988595 

2450 


98 


VALUES OF N, LOG N, AND D 


n = -050 


N log. E 


1-791 

1-789 

1-787 

1-785 

1-784 

1-782 

1-780 

1-779 

1-777 

1-775 

1-773 

1-772 

1-770 

1-769 

1-767 

1-765 

1-764 

1-762 

1-760 

1-759 

1-757 

1-755 

1-754 

1-752 

1-751 

1-749 

1-748 

1-746 

1-744 

1-743 

1-741 

1-740 

1-738 

1-737 

1-735 


1-726 

1-724 

1-723 

1-721 

1-720 

1-718 

1-717 

1-715 

1-714 

1-713 


0-2529756 

0-2525562 

0-2521379 

0-2517208 

0-2513047 

0-2508898 

0-2504759 

0-2500631 

0-2496513 

0-2492406 

0-2488310 

0-2484225 

0-2480150 

0-2476086 

0-2472031 

0-2467986 

0-2463952 

0-2459929 

0-2455916 

0-2451914 

0-2447922 

0-2443938 

0-2439966 

0-2486003 

0-2432051 

0-2428108 

0-2424175 

0-2420252 

0-2416338 

0-2412436 

0-2408542 

0-2404657 

0-2400783 

0-2396918 

0-2393063 

0-2389218 

0-2385382 

0-2381554 

0-2377736 

0-2373929 

0-2370130 

0-2366341 

0-2362560 

0-2358789 

0-2355027 

0-2351274 

0-2347530 

0-2343796 

0-2340070 

0-2336358 


Sine of 
[ncliiia- 
tion 

I over) N 

2-3925503 2455 5-042 

2-3932521 2460 5-037 

2-3939540 2465 5-032 

2-3946559 2470 5-027 

2-3953578 2475 5-023 

2-3960596 2480 5-018 

2-3967615 2485 5-013 

2-3974634 2490 5-008 

2-3981653 2495 5-044 

2-3988671 2500 4-999 

2-3995690 2505 4-994 

2-4002709 2510 4-989 

2-4009728 2515 4-985 

2-4016746 2520 4-980 

2-4023765 2525 4-975 

2-4030784 2530 4-971 

2-4037803 2535 4-966 

2-4044821 2540 4-962 

2-4051840 2545 4-957 

2-4058859 2550 4-952 

2-4065878 2555 4-948 

2-4072896 2560 4-943 

2-4479915 2565 4-939 

2-4486934 2570 4-934 

2-4093953 2575 4-930 

2-4100971 2580 4-925 

2-4107990 2585 4-921 

2-4115009 2590 4-916 

2-4122028 2595 4-912 

2-4129046 2600 4-907 

2-4136065 2605 4-903 

2-4143084 2610 4-898 

2-4150103 2615 4-894 

2-4157121 2620 4-890 

2-4164140 2625 4-885 

2-4171159 2630 4-881 

2-4178178 2635 4-876 

2-4185196 2640 4-872 

2-4192215 2645 4-868 

2-4199234 2650 4-863 

2-4206253 2655 4-859 

2-4213271 2660 4-855 

2-4220290 2665 4-851 

2-4227309 2670 4-846 

2-4234328 2675 4-842 

2-4241346 2680 4'838 

2-4248365 2685 4-833 

2-4255384 2690 4-829 

2-4262403 2695 

2-4269421 2700 


n = -009 


log. E 


0-7025861 -43697592 
10-7021687 -43710226 


i 0-7017522 
0-7013366 


-4372-2860 

-43735493 


0-7009219 -43748127 


0-7005080 

0-7000950 

0-6996829 

0-6992717 

0-6988614 

0-6984519 

0-6980433 


-43760761 

-43773395 

-43786028 

-43798662 

-43811296 

-438-23930 

-43836563 


0-6976356 -43849197 
0-6972287 -43861831 
0-6968227 -43874465 


0-6964175 

0-6960132 

0-6956097 

0-6952071 

0-6948053 

0-6944042 

0-6940041 

0-6936047 

0-6932062 

0-6928084 

0-6924116 

0-6920155 

0-6916203 

0-6912259 

0-6908323 

0-6904395 
‘ 0-6900474 
0-6896562 
0-6892658 
0-6888761 

0-6884873 

0-6880992 

0-6877120 

0-6873254 

0-6869397 

0-6865547 

0-6861704 

0-6857869 

0-6854043 

0-6850225 

0-6846413 

0-6842609 

0-6838812 

0-6835023 

0-6831241 


-43887098 

-43899732 

-43912366 

-43925000 

-43937633 

-43950267 

•43962901 

-43975535 

-43988168 

•44000802 

•44018436 

•44026070 

'44038703 

•44051337 

•44063971 

•44076605 
I -44089238 
I •44101872 
I -44114506 
! -44127140 

I -44139773 
•44152407 
I -44165041 
‘ -44177675 
! -44190308 
•44202942 
I -44215576 
•44228210 
•44240843 
•44253477 

•44266111 

•44278745 

•44291378 

.44301012 ) 

•44316610 


lor. SPECr^L XVCLIWTIONS WD ^ALl-ES C 


Sineo/ 

[nehns 

tiou 

I our 


n = *010 

/ log X - 


\ 

n =r oil 

log ^ 


X 

24jj 

4 636 

0 0661076 

48552«80 

4 303 

0 6337998 


2m 

4 631 

0 G676023 

48.7CG916 

4 299 

0 6333866 


2m 

4 C>7 

0 C6727S0 

4S7*09y7 

4 297 

0 6329743 

-r. 

2470 

4G22 

0 604*^7 

4Sj94993 

4 291 

0 6327628 


24T5 

4 CIS 

66644719 

4*609030 

4 287 

6632172.3 

5 

24ft0 

4 614 

0G61O102 

4SG2306S 

4 2SS 

0 6317426 

53^ 

2m 

4 609 

0 C636293 

4*637107 

4 279 

0 &313>28 

-O' 

2400 

4C07 

0 C632193 

4*671143 

4 277 

0 63092.^9 

537 

2407 

4 601 

0 G62S103 

4*6671bO 

4 271 

66367188 

73 

2700 

4 7% 

0 6624021 

4*679218 

4-267 

0 6301127 


270.7 

4 702 

0-6619^48 

4*693277 

4-263 

0 6297074 

Jjjr 

2710 

4 7SS 

6C617833 

4*707293 

4 2.79 

0 629U3.30 

73 >* 

2717 

4 7S3 

0*CeilS27 

487213.30 

4*255 

0 628*997 

53.7 

2.720 

4 570 

0-6007779 

48767368 

4'2>1 

0 &2S4967 

73GC- 

2.y27 

4 777 

0-660.3740 

48749407 

4-247 

662-0949 

73624 

2730 

4 771 

0 6799710 

48763443 

4-243 

66276939 

736.39 

2.735 

4 566 

06797CS.S 

487774*0 

4 2.39 

66272937 

736" 

2740 

4 762 

0 6791674 

48791718 

4-2S.7 

6626-944 

736T 

2^5 

4 778 

06587669 

4*80.5777 

4-232 

66264979 

73t>-<i* 

2770 

4 374 

0-6783672 

4*819793 

4-22S 

66260983 

53701 

2775 

4 570 

66779633 

48*^3630 

4-224 

66277014 

537169^ 

>7C0 

4517 

0-6777704 

4*M7668 

4 2-20 

662/3633 

75732’® 

2767 

4 541 

0 6771732 

4*%17a7 

4-216 

66249163 

737478/ 

2770 

4 537 

0-6767768 

4*.577743 

4-212 

66213179 

7376331 

2775 

4 763 

66563.«12 

488*9780 

4-208 

66242224 

7577877 

27S0 

4 729 

0 6779”*65 

48903-18 

4 20.7 

662:37297 

737&419 

2.*iS.5 

4 525 

0-6777925 

4*917657 

4-201 

6623.36% 

73-0964 

2590 

4 721 

0 6751934 

4*931893 

4197 

66229469 

75-250*- 

2397 

4 717 

0 6>4«071 

4*947930 

4 193 

662i77e6 

7384072 

2600 

4 712 

66544176 

4*979%8 

4190 

66221672 

7387^96 

2605 

4 708 

O-6540-249 

4*974067 

4 186 

66217787 

7387140 

2610 

4704 

0-67.36370 

4*9-<*013 

4 182 

66213906 

7.3*-*684 

2615 

4700 

0-6732479 

4900-20*0 

4178 

66210038 

7.3962-28 

2720 

4 496 

0'652>776 

49016118 

4 177 

66206173 

7391772 

2625 

4 4'>2 

0-6724701 

49030155 

4171 

66262318 

7.393317 

2630 

4 4*^8 

0-6J20834 

49044103 

4167 

6619-471 

7.394*61 

26.^5 

4 484 

0'6516975 

4967*230 

4164 

661946-33 

739640.7 

2640 

44S0 

0-6713124 

49072268 

4 160 

66X90-62 

739T949- 

2015 

4 476 

0-670^279 

490-6567 

4176 

66186978 

5.399493J 

2650 

4 472 

0-6705443 

49100013 

4163 

661*3162 

^1037 

26.75 

4 468 

0-6501614 

-401143-0 

4149 

661793./4 

«627SI^ 

2660 

4 465 

,0 6197793 

4912*416 

4145 

66175353 

»40412.7t 

2665 

4 461 

0-649-?<5>0 

40J12477 

4142 

66171779 

:^407670J 

2670 

4 4-57 

, 0-6490174 

49156405 

4 133 

66167974 

^7214J 

2675 

4 473 

0-64*6377 

49170730 

4 134 

6616419- 

540577< 

26^50 

4 449 

0-64.«27*)7 

•491S4763 

4131 

6616642- 

^16Xr24 

26S5 

4 445 

0'6478f=04 

4919*60* 

4127 

66176666 

5411*46: 

2600 

4 141 

‘0-64770-29 

49-212613 

4124 

66172911 

;>U339uT 

26^5 

4 437 

10-6471260 

lO-ije^-O 

4-12U 

66149164 

5414%4* 

2700 

4 434 

0-646T7no 

49240T1S 

4117 

66147424 

741647c9 



VALUES OP N, LOG N, AND D 


\[ n = -050 

r) N 

log. N 

D 

1-791 

0-2529756 

2-3925503 

1-789 

0-2525562 

2-3932521 

1-787 

0-2521379 

2-3939540 I 

1-785 

0-2517208 

2-3946559 

1-7S4 

0-2513047 

2-3953578 j 

1-782 

0-2508S98 

2-3960596 I 

1-780 

0-2504759 

2-3967615 

1-779 

0-2500631 

2-3974634 

1-777 

0-2496513 

2-3981653 

1-775 

0-249-2406 

2-3988671 j 

1-773 

0-2488310 

2-3995690 j 

1-772 

0-2484225 

2-4002709 1 

1-770 

0-24S0150 

2-4009728 

1-769 

0-2476086 

2-4016746 

1-767 

0-2472031 

2-4023765 

1-765) 

0-2467986 

2-4030784 j 

1-764 

0-2463952 

2-4037803 

1-762 

0-24599-29 

2-4044821 1 

1-760 

0-2455916 

2-4051840 

1-759 

0-2451914 

2-4058859 j 

1-757 

0-2447922 

2-4065878 I 

1-755 

0-2443938 

2-4072896 j 

1-754 

0-2439966 

2-4479915 j 

1-752 

0-2436003 

2-4486934 j 

1-751 

0-2482051 

2-4093953 I 

1-749 

0-2428108 

2-4100971 

1-748 

0-2424175 

2-4107990 

1-746 

0-2420252 

2-4115009 j i 

1-744 

0-2416338 

2-4122028 5 

1-743 

0-2412436 

2-4129046 j 5 

1-741 

0-2408542 

2-4136065 5 

1-740 

0-2404657 

2-4143084 S 

1-738 

0-2400783 

2-4150103 S 

1-737 

0-2396918 

2-4157121 j S 

1-735 

0-2393063 

2-4164140 2 

1-733 

0-2389218 

2-4171159 2 

1-732 

0-2385382 

2-4178178 j 2 

1-730 

0-2381554 

2-4185196 2 

1-729 

0-2377736 

2-4192215 2 

1-727 

0-2373929 

2-4199234 2 

1-726 

0-2370130 

2-4206253 j 2 

1-724 

0-2366341 

2-4213271 2 

1-723 

0-2362560 

2-4220290 j 2 

1-721 

0-2358789 

2-4227309 j 2 

1-720 

0-2356027 

2-4234328 : 2 

1-718 

0-2351274 

2-4241346 2 

1-717 

0-2347530 

2-4248366 2 

1-715 

0-2343796 

2-4265384 2 

1-714 

0-2340070 

2-4262403 2i 

1-713 

0-2336363 

2-4269421 2' 


•Sine of 
[ncHtm- 
tion 

(1 over) 


n = -009 


5-042 

5-037 

5-032 

5-027 

5-023 

5-018 
' 5-013 

5-008 
5-044 
4-999 

4-994 

4-989 

4-985 

4-980 

4-975 

4-971 

4-966 

4-962 

4-957 

4-952 

4-948 

4-943 

4-939 

4-934 

4-930 

4-925 

4-921 

4-916 

4-912 

4-907 

4-908 

4-898 

4-894 

4-890 

4-885 

4-881 

4-876 

4-872 

4-868 

4-863 

4-859 

4-855 

4-851 

4-846 

4-842 

4-838 

4-833 

4-829 

4-825 

4-821 


log. N 

0-7025861 

0-7021687 

0-7017522 

0-7013366 

0-7009219 

0-7005080 

0-7000950 

0-6996829 

0-6992717 

0-6988614 

0-6984519 

0-6980483 

0-6976356 

0-6972287 

0-6968227 

0-6964175 

0-6960182 

0-6956097 

0-6952071 

0-6948053 

0-6944042 

0-6940041 

0-6936047 

0-6932062 

0-6928084 

0-6924116 
0-6920155 
0-6916203 ' 
0-6912259 ' 
0-6908323 ' 


•43697592 

•43710226 

-4372-2860 

•43735493 

•43748127 

•43760761 i 

•43773395 

•43786028 

•43798662 

•43811296 

•43823930 

•43836563 

•43849197 

•43861831 

•43874465 

•43887098 

•43899732 

•48912366 

•43925000 

•43937633 

•43960267 
! -43962901 
•43975535 
•43988168 
•44000802 

•44013436 

•44026070 

-44038703 

•44051337 

•44063971 


0-6904395 
■ 0-6900474 
0-6896562 
0-6892658 
0-6888761 

0-6884873 
0-6880992 
0-6877120 
0-6878254 i 
0-6869397 I 

0-6865547 

0-6861704 

0-6857869 

0-6854043 

0-6850225 

0-6846413 

0-6842609 

0-6838812 

0-6835023 

0-6831241 


•44076605 

•44089238 

■44101872 

•44114506 

•44127140 

•44139773 

•44152407 

•44165041 

•44177675 

•44190308 

•44202942 

•44215576 

•44228210 

•44240843 

•44253477 

•44266111 

•44278745 

•44291378 

•44304012 

•44316646 





roll bPECIVL INCLINATIONb VALUEb OF (n) 


101 


11= 014 

N 

log N 

D 

8 591 

0 5552318 

67974032 

3 588 

0 5548238 

^7993685 

8 584 

0 5544171 

bS01S337 

3 581 

0 5540114 

68032990 

8 578 

0 5536066 

68052642 

8 674 

0 5532026 

68072295 

3 671 

0 5527994 

68091947 

3 568 

0 5523971 

68111600 

3 564 

0 5519957 

68131252 

3 561 

0 5515953 

68150905 

3 558 

0 5511956 

6S170557 

3 555 

0 5507969 

68190210 

3 551 

0 5503990 

68209862 

3 548 

0 5500020 

68229515 

3 545 

0 5496058 

68219167 

3 542 

0 5492104 

08268820 

8 538 

0 6488150 

6828S472 

3 585 

0 5484222 

68308125 

3 532 

0 5480294 

68327777 

3 529 

0 5470374 

68347430 

8 526 

0 5472462 

68367082 

8 523 

0 6408759 

68.386735 

8 519 

0 5464661 

68400387 

8.)16 

0 5460778 

68426040 

8 518 

0 5456899 

68445092 

8 510 

0 5458029 

68165345 

3 507 

0 6449167 

68184997 

8 504 

0 5445312 

66504050 

8 501 

0 5441466 

68524802 

8 498 

0 6437628 

68543955 

8 494 

0 5433798 

68563607 

8 491 

0 5429975 

63o83260 

8 488 

0 5426161 

C8602912 

8 485 

0 5422355 

68622565 

8 482 

0 5418557 

68642217 

3 479 

0 6414767 

68661870 

8 476 

Ck54109&4 

68681622 

8 478 

0 5407210 

68701176 

8 470 

0 5403442 

68720827 

3 467 

0 539968.J 

68740480 

8 464 

0 5895931 

68760182 

3 461 

0 5392180 

08779785 

8 458 

0 5888450 

68799437 

8 455 

0 5884721 

C8819090 

8 452 

0 5881001 

68838742 

8 449 

0 5877287 

68858305 

8 440 

0 5873582 

68878047 

8 448 

0 5 56988.1 

69897700 

8 440 

0 5166101 

6S917852 

8 438 

0 5802507 

08937005 


11= 015 

N 

log N 

D 

3 417 

0 5336514 

72829320 

3 414 i 

0 5332456 

72850376 

3 411 

0 5328407 

72871433 

3 408 

0 5324367 

72892489 

8 404 

0 5320336 

72913545 

3 401 

0 5316318 

72934601 

3 398 

0 5312299 

72955658 

8 395 

0 5308294 

72976714 

3 392 

0 5304298 

72997770 

3 389 

0 5300311 

73018826 

3 386 

0 5296331 

73039883 

3 382 

0 5292361 

78060939 

S 379 

0 5288400 

73081995 

3 376 

0 5284447 

73103051 

3 373 

0 5280503 

73124108 

3 370 

0 5276566 

73145164 

3 867 

0 5272639 

78166220 

3 364 

0 5268719 

78187276 

3 361 

0 5264609 

78208338 

3 358 

0 5260906 

73229389 

3 355 

0 5257012 

78250445 

3 352 1 

0 5258126 

73271501 

8 349 

' 0 5249249 

73292558 

8 346 

0 5245379 1 

78813614 

3 843 1 

0 5241618 

1 73834670 

3 340 * 

0 5237665 

1 73855726 

3 837 

0 6233820 

1 73876783 

8 334 I 

0 5229981 

1 78897839 

3 331 1 

0 6226165 

i 78418895 

3 82H 1 

0 5222334 

1 73439951 

3 325 

0 5218o22 

73461008 

3 323 

0 5214717 

73482064 

3 320 

0 5210920 

73503120 

3 317 

0 5207131 

73524176 

8 314 

0 5203350 

73545233 

8 311 

0 5199576 ^ 

78566289 

8 308 

0 5195811 1 

78587345 

3 305 

0 5102054 1 

73608401 

3 802 

0 5188304 

78029458 

3 300 

05181562 

73650514 

3 297 

0 5180827 

73071570 

3 294 1 

0 7177100 

78692626 

3 291 , 

0 5173381 

73718683 

8 288 1 

0 5109670 

78784739 

3 285 

0 5165967 

7375579’) 

0 283 1 

0 5162271 

78776851 

8280 1 

0 7178582 

73797908 

8 277 1 

0 5154901 

78818964 

3 274 

0 5151227 

78840020 

9 272 j 

0 5147560 

73861070 


Sine of 
Incline 
tion 
(1 OTer' 

2455 
2460 
2465 
2470 
2475 
2480 
2485 
2400 
2495 
2500 
2505 
2510 
2516 
2520 
2525 
2580 
2535 
2540 
2545 
2550 
2555 
25C0 
2565 
2570 
2576 
2580 
2585 
2590 
2595 
2000 
2605 
2610 
2615 
2620 
2025 
2630 
2635 
2640 
2645 
2650 
2655 
I 2660 
2665 
2670 
2675 
2680 
2685 
2090 
2695 
2700 



VMA'IW of foov______ 


ISUH‘ 

\lnc\iui'-\ 


tion 


lo 


■OYi 

■r. 


Isiuc of\ 
\ludnw- 

"\ tion 
U1 oNcrll 


D 


a 


OV 


c\)\ 


24 nr) 
otOO 
2 Kn”’ 

2 no 

2n'' 

2 ISO 
2iS.' 


2400 
2 iO.') 
2r)00 

2.')0r 
2r)io 
2r)i' 
2r)-20 

25-20 

2500 
250' 


0-1‘2'i 

0-l‘25 
:\-l-22 

0-no 

-.vuo ; 
0-110 , 
0-110 
0-107 
0-105 

0 - 10-2 

0-000 

0-OOG 

0-000 

0-001 

0-088 
•085 


. 0-40 

lo 


-OOO \ -8-25-00800 
-‘-iS .8250-0700 

40518 <0 ' ,-070-24 

4047800 1 


0-08-2 

0-070 

0-077 

0-074 

0-071 

0-000 

0-000 

8-003 

0-000 


2540 
2545 
2550 

255? 

2500 
2565 
2.57f 
2570 

2580 
2585 
2500 
2505 
2600 

260 ? 

2610 
261? 

2620 
2625 

2630 
263? 

2640 
2645 
2650 

2655 
2660 
2665 
267 ‘ 
2675 

2680 
2685 
2690 
2695 
2700 


0-4047800 •»:^-^;r87 ' 

0-40 i38-).^ .^r,Q;^,-,351 

0-40-308OO I 

i.i'” I 'S'lOoO-ll.J 

lo-Wlf” 'Ss&T 

.0-431*^^^^, .308.28261 

' 0-400818- .2850125 
,0-4001261 ^..gsO 

' 0--l9003.)0 

, 1 •8'28078>5-' 

’i0-.i8964l6 „.,q2nl6 

- .<>rrrf\ri7 I OOV)-);' _ 


2-808 

2-805 

2-803 

2-800 

2-798 


2-782 
2-780 
2-777 
2-775 
2-772 

2-770 
2-768 
-2-765 
2-763 
2-760 


\ 

1 -07218060 I 1 

0.410'iM- . 2480 

0-44C3S00 ' '.ot574210 

, 0-4459860 1 (,r-on2285 1 2490 
1 0-4455938 l^^O^OO 1 

10-4452019 .9;^S435 2500 

^0-4448110 I p-.O \ 2505 

1 0-4444209 1 'f^®4585 \ 2510 ^ 

1 0-4440316 1 0j^^42660 \ 2-^1 
1 0-4436431 \ 0^^^o735 \ 2o20 
1 0-4432oob \ _y^^g88l0 \ 23- ^ 

1 0-442869-. , 85 \ 2530 

1 -97611110 \ Q 




3-021 

3-018 
3-016 
3-013 
3-011 

3-008 
3-006 
3-003 
3-001 
2-998 


2-711 

2-709 
2-706 
2-704 
2-702 

2-700 

2-697 

2-695 

2-693 

2-691 





roil SPECIAL INCLI^ATIO^b AND 'SALUEb OF (n) 


103 


Sine of 
Incliui 
tion 
I orei 

245') 

24ro 

2465 

2470 

2475 

2480 

248) 

2490 

249d 

2500 

250) 

2510 

2515 

2520 

2525 

2530 

2335 

2540 

2545 

2550 

2555 

2560 

2505 

2570 

2575 

2)80 

2585 

2590 

2593 

2600 

2605 

2610 

2615 

2620 

2625 

2630 

2635 

2040 

2645 

2050 

2655 

2660 

2665 

2670 

2675 

2680 

2685 

2690 

2695 

2700 


n = 0225 1 

N 

log N 

D 

2 605 

0 4157532 

1 0024898 

2 602 

0 4153386 

1 092755C 

2 600 

0 4149649 

1 OOJOiK) 

.2 59S 

0 4145722 

1 093387a 

2 595 

0 4141803 

1 0937032 

2 593 

0 4187892 

, 1 0940100 

2 591 

0 4133990 

I 0943349 

2 583 

0 4130097 

1 0946507 

2 586 

0 4126213 

1 0949666 

2 584 

0 4122338 

1 0052821 

2 5‘^1 

0 4118471 

1 0955982 

2 579 

0 4114613 

10959141 

2 577 

0 4110763 

1 0962300 1 

2 574 

0 4100922 

1 0965458 ' 

2 572 

0 4103090 

1 0963016 

2 670 

0 4099260 

1 0971775 

2 568 

0 4095450 

1 0974933 1 

2 505 

0 4091643 

110978091 

2 503 

0 4087845 

1 0981260 

2 561 

0 40840^4 

1 1 0984408 

2 559 

0 4080271 ; 

1 09875C7 

2 557 

0 4076498 

, 1 0990725 ' 

2 554 

0 4072732 ' 

1 1 0993H83 

2 652 

0 4068974 

1 0997042 ! 

2 550 

0 4005224 

1 1000200 

2 648 

0 4061483 

1 10033 >9 1 

2 546 

0 40')7750 

1 1 1000517 

2 548 

0 4054025 

1 100967b 1 

2 541 

0 40j0308 

1 1012834 

2 539 

0 4046o99 

1 1015993 

2 537 

0 4042893 ' 

1 1019151 

1 2 535 

0 4039205 

1 1022310 

, 2 533 

0 4035520 

1 1025468 

2 530 

0 4031842 

1 1028626 

2 628 

0 4028173 

1 1031785 

2 526 

0 4024512 

1 1034943 

2 524 

0 4020858 

1 1038102 

2 522 

0 4017213 

1 1041260 

2 520 

0 4013674 

1 1044419 

2 518 

0 4009944 

1 1047577 

2 516 

0 4006320 

11050736 

2 513 

0 4002704 

1 1053894 

2 511 

0 3999096 

1 10570d2 

2 509 

0 S995497 

1 1060211 

2 507 

0 3«>gi905 

1 1063369 

2 505 

0 3988320 

1 1066528 

2 503 

0 3984743 

1 1069686 

2 501 

0 3981173 

1 1072845 

2 499 

0 3977610 

1 1076003 

2 497 

0 3974055 

1 1079161 


n = 0250 

1 

1 

to 

,2 

D 

2 442 

0 3877807 

I 2138220 

2 440 ' 

0 3873891 1 

1 2141729 

2 438 

0 38699S8 

1 2145239 

2 436 

0 0866091 

1 2148748 

2 433 

0 3862204 

1 1 21‘)2258 

2 431 

0 3858325 

1 2155767 

2 429 1 

0 3854454 

I 2159276 

2 427 1 

0 3850593 

1 2162780 

2 425 1 

0 3316740 

1 2166295 

2 423 

0 3842896 

1 2109801 

2 421 ^ 

0 3839061 

1 2173314 

2 418 1 

0 3835234 

1 2176823 

2 416 

0 883141G 

1 2180333 

2414 

0 3827600 

1 2183842 

2 412 

0 3823805 

1 2187351 

2 410 

0 8820012 

, 1 2190861 

2 408 

0 3810228 

1 2194370 

2 408 

0 8812452 

: 1 2197879 

2 404 

0 3808684 

1 2201389 

2 402 

0 3804925 

1 2204898 

2 399 

0 3801174 

1 2208408 

2 397 

0 3797432 

1 2211017 

2 395 

0 3793697 

1 2215426 

2 393 

0 3769970 

1 22180S6 

2 391 

0 3786252 

1 2222445 

2 389 

0 8782542 

1 2225954 

2 387 

0 3778840 

1 2229404 

2 385 

0 3776147 

1 22S2973 

2 383 

0 5771461 

1 2236483 

2 381 

0 3767783 

1 2239992 

2 379 

' 0 3764113 1 

1 1 2243501 

. 2 377 

,0 3760451 ' 

1 1 2247011 

2 375 

10 3756797 

1 2250520 

2 373 

0 3753161 

j 1 2254029 

2 371 

[0 3749513 

1 2257539 

2 369 

0 8745883 

1 2261048 

2 367 

0 3742261 

1 2264558 

2 365 

0 3738646 ! 

1 2268067 

2 3^ 

0 3735039 

1 2271576 

2 361 

0 3731440 

1 2275086 

2359 

0 3727847 , 

1 2278595 

2 357 

0 3724263 ' 

1 2282104 

2 355 

0 37206S6 

1 228)614 

1 2 353 

0 3717117 

1 2289123 

2 352 

0 3713557 1 

1 2292633 

2 350 

0 8710003 

1 2296142 

2 348 

0 3706457 

1 2299651 

2 346 

0 3702918 

1 1 2303161 

2 844 

0 3699386 ] 

1 2306670 

2 342 

0 3695862 

1 2310179 


Sine of 
Inrhna 
tioa 
1 oier) 

2455 

2460 

2465 

2470 

2475 

2480 

248J 

2490 

2495 

2500 

250o 

2510 

2515 

2520 

2525 

25S0 

2535 

2540 

2545 

2650 

2555 

2500 

2565 

2570 

2575 

2580 

2585 

2590 

2595 

2000 

2605 

2610 

2615 

2620 

2625 

2630 

2635 

2640 

2645 

2650 

2655 

2660 

2665 

2670 

2675 

2680 

2685 

2690 

2695 

2700 



VALUEy OF N. LOG N, AKU D 


Sine of 
riiclinii- 
liim 
{1 over) 


n = -0275 

K 1 

1 

log . X 1 

1 ) 

2-309 1 

0-3634733 j 

1-3352042 

2-307 ' 

0-3630848 i 

1-3355902 

2-305 

0-3620972 1 1-3359763 

2-303 

0-3623101 

1-3303623 

2-301 

0-3619246 . 

1-3307483 

2-299 , 

0-3015390 

1-8371344 

2-297 

0-3011554 ! 

1-3375204 

2-295 

0-3607722 

1-3379064 

2-293 

0-3003898 1 

1-3382925 

2-291 

0-3600083 ' 

1-3380785 

2-289 

0-3590279 , 

1-3390046 

2-287 

0-3502478 ' 

1-3394505 

2-285 

0-3588089 

1-3398306 

2-283 

0-3584908 ' 

1-3402206 

2-281 

0-3581130 . 

1-3400080 

2-279 

0-3577372 , 

1-3409947 

2-277 

0-3573017 1 

1-3413807 

2-275 

0-3509870 

1-3417067 

2-273 

0-3500131 1 

1-3421528 

2-271 

0-3502401 , 

1 - 34-25388 

2-209 

0-3558078 1 

1-3429248 

2-207 

0-3554905 , 

1-3433109 

2-265 

0-3551259 ! 

1-3430969 

2-263 

0-3547502 

1-3440829 

2-261 

0-3543873 

1-3444690 

2-260 

0-3540192 

1-3448550 

2-258 } 

0-3536519 

1-3452410 

2-256 1 

0-3532854 

1-3456270 

2-254 ! 

0-3529197 

1-3460131 

2-252 

0-3525547 

1-3463991 

2-250 

0-3521907 

1-3467851 

2-248 

0-3518273 

1-3471712 

2-246 

0-3514648 

1-3475572 

9.-244 

0-3511031 

1-3479432 

2-243 

0-3507421 

1-3483293 

2-241 

0-3503820 

1-3487153 

2-239 

0-3500226 

1-3491013 

2-237 

0-3496640 

1-3494874 

2-235 

0-3493062 

1-3498734 

2-233 

0-3489492 

1-3502594 

2-231 

0-3485928 

1-3506455 

2-230 

0-3482372 

1-3510315 

2-228 

0-3478824 

1-3514175 

2-226 

0-3475284 

1-3518035 

2-224 

0-3471752 

1-3521896 

2-222 

0-3468227 

1-3525756 

2-221 

0-3464710 

1-3529616 

) 2-219 

0-3461200 

1-3533477 

2-217 

0-3457696 

1-3537337 

) 2-215 

0-3454201 

1-3541197 



2-179 

2-177 

2-175 

2-174 

2-172 

2-170 

2-108 

2-166 

2-164 

2-162 


2-151 

2-150 

2-148 

2-146 

2-144 


0-8421233 

0-8417374 

0-3418525 

0-3409684 

0-3405853 

0-3402030 

0-3398215 

0-3394409 

0-3390012 

0-3386824 


1-4565804 

1-4570075 

1-4574287 

1-4578498 

1-4582709 

1-4586920 

1-4591132 

1-4595343 

1-4599554 

1-4603765 


0-3383044 1-4607977 
0-3379273 1-4612188 
0-3375511 1-4616399 
0-3371756 1-4620610 
0-3368011 1-4624822 


0-3364273 

0-3360545 

0-3356824 

0-3358113 

0-3349409 

0-3345714 

0-8342027 

0-3838348 

0-3334677 

0-8331014 

0-8327360 

0-3323714 

0 - 33-20075 

0-3316445 

0-3312823 

0-3309208 

0-3305602 

0-3302003 

0-3298412 

0-3294830 

0-3291255 

0-3287688 

0-3284129 

0-3280577 

0-3277033 

0-3273496 

0-3269966 

0-3266445 

0-3262933 

0-3259427 

0-3255928 

0-3252437 

0-3248953 

0-3245477 

0-3242008 


1-4629033 

1-4633244 

1-4637455 

1-4641667 

1-4645878 

1-4650089 

1-4654300 

1-4658512 

1-4662723 

1-4666934 

1-4671145 

1-4675357 

1-4679568 

1-4683779 

1-4687990 

1-4692212 

1-4696413 

1-4700624 

1-4704835 

1-4709047 

1-4713258 

1-4717469 

1-4721680 

1-4725892 

■ 1-4730103 

1-4734314 

1-4738525 

1-4742737 

1-4746948 

1-4751159 

1-4755370 

1-4759582 

1-4763793 

1-4768004 

1-4772215 
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Sme of 
Inelma 
tion 
1 o^er) 

2455 

2460 

2465 

2470 

2475 

2480 

2485 

2400 

2495 

2jOO 

2o05 

2510 

2515 

2520 

2525 

2530 

2535 

2540 

2545 

2550 

2555 

2560 

2565 

2570 

2575 

2560 

2585 

2590 

2595 

2600 

2605 

2610 

2615 

2620 

2625 

2630 

2635 

2640 

2645 

2650 

2655 

2660 

2665 

2670 

2675 


2680 



n =■ *035 

N 

log N 

D 

2 024 

0 3062969 

1 6993508 

2 023 

0 3059159 

1 6990121 

2 021 

0 3055358 

1 7003334 

2 019 

0 3051665 

1 7008247 

2 017 , 

0 8047782 

1 7013161 

2 016 

0 8344007 

1 7018074 

2 014 

0 3040240 

1 7022987 

2 012 

0 3036482 

1 7027000 

2 010 

0 3012733 

1 7032818 

2009 

0 3028993 

1 7037726 

2 007 

0 3025201 

1 7042639 

2 005 

0 3021588 

1 7047552 

2 003 

0 3017824 

1 7052466 

2 002 

0 3014117 

1 70)7379 

2 000 

0 8010420 

1 7062292 

1998 

0 8006731 

1 7067205 

1997 

0 3003050 

1 7072118 

1995 

0 2999377 

1 7077031 

1993 

0 2993718 

1 7081944 

1992 

0 2992058 

1 7086857 

1990 

0 298S410 

1 7091771 

1983 

0 29S4771 

1 7096684 

1987 

0 2931140 

1 7101597 

1985 

0 2977517 

1 7106510 

1983 

0 2978902 

1 7111423 

1982 

0 2970296 

1 7116336 

1980 

0 2900697 

1 7121249 

1978 

0 2963107 

1 7120162 

1977 

0 2959524 

1 7131076 

1975 

0 2955949 

1 7135989 

1974 

0 2952383 

1 7140902 

1972 

0 2948824 

1 7145815 

1970 

0 2945273 

1 7150728 

1969 

0 2941730 

1 7165641 

1967 

0 2938195 

1 7160554 

1965 

0 2934668 

1 7165467 

1964 

0 2931148 

1 7170381 

1962 

0 2927637 

1 7175294 

1 961 

.0 2924183 

1 7180207 

1959 

0 2920636 

1 7185120 

1 958 

0 2917147 

1 7190033 

1956 

0 2913666 

1 7194946 

1 954 

0 2910192 

1 7199859 

1953 

0 2906726 

1 7204772 

1951 

0 2903268 

1 7209686 

1950 

0 2899817 

1 7214599 

1948 

0 2896374 

1 7219512 

1947 

0 2892938 

1 7234425 

1 945 

0 2889509 

1 1 7229338 

1944 

0 2886087 

1 7234251 


n = 050 

N 

log N 

D 

1711 

0 2332645 

2 4276440 

1710 

0 2328946 

2 4283459 

1708 

0 2325256 

2 4290478 

1707 

0 2321575 

2 4297496 

1 705 

0 2317903 

2 4804515 

1704 

0 2314238 

2 4311534 

1 702 

0 2310583 

2 4318553 

1701 

0 2306936 

2 4325571 

1700 

0 2303298 

2 4332590 

1698 

0 2299670 

2 4339609 

1697 

0 2296049 

2 4346628 

1 695 

0 2292436 

2 435J546 

1694 

0 2288833 

2 4360665 

1 692 

0 2285237 

2 4367684 

1691 

0 2281651 

2 4374703 

1 690 

0 2278072 

2 4381721 

1689 

0 2274503 

2 4388740 

1687 

0 2270941 

2 4895759 

1686 

0 2267888 

2 4402778 

1684 

0 2263848 

2 4409796 

1683 

0 2260306 

2 4416815 

1681 

0 2256777 

2 4423834 

1680 

0 2258256 

2 4430858 

1679 

0 2249744 

2 4437871 

1677 

0 2246239 

2 4444690 

1676 

0 2242743 

2 4451909 

1675 

0 2289255 

2 4458928 

1678 

0 2235775 

2 4465946 

1672 

0 2232303 

2 4472965 

1671 

0 2228839 

2 4479984 

1669 

0 2225383 

2 4487003 

1068 

0 2221934 

2 4494021 

1667 

0 2218493 

2 4501040 

1065 

0 2215060 

2 4508059 

1664 

0 2211636 

2 4515078 

1663 

0 2208219 

2 4522096 

1661 

0 2204810 

2 4529116 

1660 

0 2201408 

2 4536134 

1659 

0 2198014 

2 4543153 

1 658 

0 2194628 

2 4550171 

1656 

0 2191248 

2 4557190 

1 655 

0 2187877 

2 4564209 

1654 

0 2184513 

2 4571228 

1652 

0 2181157 

2 4578246 

1651 

0 2177809 

2 4585265 

1650 

0 2174467 

2 4592284 

1 849 

0 2171134 

2 4599303 

1 647 

0 2167808 

2 4606321 

1646 

0 2164488 

2 4613340 

1645 

0 2161177 

2 4620359 
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VALUES OF N, LOG N, AND D 


Sine ol 
luelinu 
tion 
(1 over 

n = -009 

n = -010 

Sine of 
fuclma- 
tion 
(1 over) 

N 

log. N 

D 

N 

log. F 

D 

2705 

4-817 

0-6827468 

•44329280 

4-430 

0-6468748 

•49254755 

IB 

2710 

4-812 

0-6823701 

'44341913 

4-426 

0-6460003 

•49268793 

iKninl 

2715 

4*bUb 

0-6819942 

•44354547 

4-422 

0-6456264 

•49282830 

1 2715 1 

2720 

4-804 

0-6816189 

•44367181 

4-418 

0-6452532 

•49296868 


2 i 

4-800 

0-6812445 

•44379815 

4-414 

0-6448809 

•49310905 

2725 

2700 

4-796 

1 0-6808708 

•44892448 

4-411 

0-6445094 

•49324943 

2730 

2705 

4-792 

' 0-6804979 

•44405082 

4-407 

0-6441385 

■49338980 

•2735 

2740 

4-788 

0-6801253 

•44417716 

4-403 

0-6437684 

•49353018 

2740 

2/45 

4-784 

0-6797540 

•44430350 

4-399 

0-6433989 

•49367055 

2745 

2750 

4-780 

0-6793831 

•44442983 

4-396 

0-6430302 

•49381093 

2750 

2755 

4-775 

0-6790129 

•44455617 

4-392 

0-6426622 

•49395130 

2755 

2760 

4-771 

0-6786435 

•44468251 

4-388 

0-6422949 

•49409168 

2760 

2765 

4-767 

) 0-678-2748 

•44480885 

4-385 

! 0-6419283 

•49423205 

2765 

2770 

4-763 

1 0-6779068 

•44493518 

4-381 

0-6415625 

•49437243 

2770 

2775 

4-759 

1 0-6775394 

•44506152 

4-377 

0-6411972 

•49451280 

2775 

2780 

4-755 

1 0-6771728 

•44518786 

4-374 

0-6408327 

•49465318 

2780 

2785 

4-751 

1 0-6768069 

•44531420 

4-370 

0-6404689 

•49479355 

2785 

2790 

4-747 

1 0-6764417 

•44544053 

4-366 

0-6401059 

•49498393 

2790 

2795 

4-743 

1 0-6760773 

•44556687 

4-363 

0-6897435 

•49507430 

2795 

2800 

4-739 

0-6757135 

•44569321 

4-359 

0-6393819 

•49521468 

2800 

2805 

4-735 

0-6753504 

•44581955 

4-355 

0-6390209 

•49535505 

2805 

2810 

4-731 

0-6749880 

•44594588 

4-852 

0-6386606 

•49549543 

2810 

2815 

4-7-27 

0-6746262 

•44607222 

4-348 

0-6383010 

•49563580 

2815 

2820 

4-724 

0-6742651 

•44619856 

4-345 

0-6379420 

•49577618 


2825 

4-720 

0-6739047 

•44632490 

4-341 

0-6375837 

•49591655 

2825 

2830 

4-716 

0-6735451 

•44645123 

4-337 

0-6372-262 

•49605693 


'2835 

4-712 

0-6731861 

•44657757 

4-334 

0-6368693 

•49619730 

2835 

2840 

4-708 

0-6728278 

•44670391 

4-330 

0-6365132 

•49633768 

2840 

2845 

4-704 

0-6724701 

•44683025 

4-327 

0-6361576 

•49647805 

2845 

2850 

4-700 

0-6721131 

•44695658 

4-323 

0-6358027 

•49661843 

2850 

2855 

4-696 

0-6717568 

•44708292 

4-320 

0-6354485 

•49675880 

2855 

2860 

4-692 

0-6714010 

•44720926 

4-316 

0-6350949 

•49689918 

2860 

2865 

4-689 

0-6710461 

•44733560 

4-313 

0-6847421 

•49703955 

2865 

2870 

4-685 

0-6706918 

•44746193 

4-309 

0-6343899 

•49717993 

2870 

2875 

4-681 

0-6703381 

•44758827 

4-306 

0-6340383 

•49732030 

2875 

2880 

4-677 

0-6699850 

•44771461 

4-302 

0-6336874 

•49746068 

2880 

'2885 

4-673 

0-6696325 

•44784095 

4-299 

0-6333371 

•49760105 

2885' 

2890 

4-670 

0-6692807 

•44796728 

4-295 

0-6329875 

•49774143 

2890 

2895 

4-666 

0-6689296 

•44809862 

4-292 

0-6326385 

•49788180 

2895 

2900 

4-662 

0-6685790 

•44821996 

4-288 

0-6322902 

•49802218 

2900 

2905 

4-658 

0-6682291 

•44834630 

4-285 

0-6319425 . 

•49816255 

2905 

2910 

4-655 

0-6678799 

•44847263 

4-281 

0-6315955 

•49830293 

2910 

2915 

4-651 

0-6675312 

•44859897 

4-278 

0-6312491 

49844330 

2915 

2920 

4-647 

0-6671833 

•44872531 

4-275 

0-6309034 

49858368 

2920 

2925 

4-643 

0-6668360 

•44885165 

4-271 

0-6305583 

49872405 

2925 

2930 

4-640 

0-6664903 

•44897798 

4-268 

0-6302138 

49886443 

2930 

2935 

4-636 

0-6661443 

•44910432 

4-265 

0-6298699 

49900480 

2935 

2940 

4-632 

0-6657990 ' 

•44923066 

4-261 

0-6295266 

49914518 

2940 

2945 

4-629 

0-6654543 

•44935700 

4-258 

3-6291840 

49928555 

2945 

2950 

4-625 

0-6651102 

•44948333 

4-254 

0-6288421 

49942593 

2950 





FOl'v SPECIAL IKCLINATIO^S ALD VALUES OF (n) 
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I 0 61-11691 54180231 

' 0 61^7966 54195672 

0 6124248 5421111J 

0 6130537 54226 >54 

0 G126834 54241996 

1 0 6123139 54257437 

10 6119451 54272878 

'0 6115770 54288319' 

10 6112095 54303761 

0 6108428 64319202 

0 6104768 54334643 

0 6101116 54350084 

I 0 6097471 54365526 ' 

' 0 6Q938J3 54380967 
0 6090200 54306408 
0 6086575 54411849 

0 6082958 54427291 
0 6079349 54442732 
0 6075745 54458173 

0 6072149 54473614 


0 6050714 
1 0 6047168 
‘ 0 6048625 
1 0 6040089 
1 0 G086560 


n 5= 012 

K 

log N 

D 

3 849 

0 5853773 

59105706 

3b4C 

0 5850067 

59122551 

3 843 ! 

0 5846368 I 

59139396 

3 839 

0 5842676 

59150241 

3 836 

0 5838993 

59173086 

3 833 ' 

0 6835318 1 

59189931 

3 830 

0 5831649 

59206776 

3 826 1 

0 5827987 I 

59223621 

3 823 

0 5824332 1 

59240466 

3 820 

0 5820685 

59257311 

3 817 

1 0 6817044 

j 59274156 

3 814 

'0 5813411 

1 59291001 

3 810 

0 5809785 I 

59307840 

3 807 

0 5806167 1 

59324691 

3 804 

0 5802554 

59341636 

3 801 

0 5798949 ! 

59358381 

3 798 

0 5795352 

5937o226 

3 795 

0 5791761 

59)92071 

3 792 

0 5788177 1 

59408916 

3 788 

0 6784600 

69125761 

8 785 

0 5781000 

59142606 

8782 

0 >777467 

59459451 

3 779 

0 5773910 

59476296 

8 776 

0 5770360 

69493141 

3 773 

0 5766817 

59509986 

3 770 

0 5763282 

60526831 

3 767 

0 6759753 

69548676 

3 764 

0 5756231 

59j60>21 

3 761 

0 5762715 

69577366 

3 758 

0 5749206 

59594211 

3 755 

0 5745703 

59611056 

3 752 

0 5742208 

59627901 

8 749 

0 5788719 

5%44746 

3 746 

0 5735237 

59661591 

3 743 

0 5731761 

5967S136 

3 740 

0 5728291 

59695281 

3 737 

0 5724823 

5971212G 

3 734 

0 5721372 1 

5972897) 

3 731 

0 5717923 

59745816 

3 728 

0 5714479 

59762661 

3 725 

0 5711041 

59779500 

3 722 

0 5707610 

59796351 

8 719 

0 5704186 

59813196 

3 716 

0 5700768 

59830041 

3 713 

0 5697357 

, 59846886 

8 710 i 

0 5693952 

59863731 

3 707 

0 5690552 

59880576 

3 704 

0 5687160 

69897421 

3 701 

0 5683773 

59914260 

8 699 

0 5680394 

69931111 


Siiieof 
IniliQa 
tioa 
(1 over) 

2705 

2710 

2715 

2720 

2725 

2730 

2735 

2740 

2745 

2750 

2765 
2760 

2766 
2770 
2775 
2780 
2785 
2790 
2795 
2800 
2805 
2810 
2815 
2820 
2825 
2880 
2835 
2840 
2815 
2850 
2855 
2360 
2365 
2870 
2875 
2880 
2885 
2890 
2895 
2900 
2905 
2910 
2915 
2920 
2925 
2930 
2935 
2940 
2945 
2950 




108 


VALUES OF N, LOG N, AND D 


Sine of 
IncUaa' 

n = -013 

tioa 




(1 over) 

N 

log. N 

D 

2705 

3-626 

0-5594292 

•64031182 

2710 

3-623 

0-5590605 

•64049430 

2715 

3-620 

0-5586925 

•64067679 

2720 

3-617 

0-5583252 

•64085928 

2725 

3'614 

0-5579587 

•64104177 

2730 

3-611 

0-5575930 

•64122425 

2735 

3-608 

0-5572281 

•64140674 

2740 

3-605 

0-5568638 

•64158923 

2745 

3-602 

0-5565002 

•64177172 

2750 

3-599 

0-5561373 

•64195420 

2755 

3-596 

0-5557751 

•64213669 

2760 

3-593 

0-5554137 

•64231918 

2765 

3-590 

0-5550530 

•64250167 

2770 

3-587 

0-5546930 

•64268415 

2775 

3-584 

0-5543336 

•64286664 

2780 

3-581 

0-5539750 

•64304913 

2785 

3-578 

0-5536171 

•64323162 

2790 

3-575 

0-5532598 

•64341410 

2795 

3-572 

0-5529033 

•64859659 

2800 

3-569 

0-5525475 

•64377908 

2805 

3-566 

0-5521924 

•64396157 

2810 

3-563 

0-5518380 

•64414405 

2815 

3-560 

0-5514842 

•64432654 

2820 

3-557 

0-5511310 

•64450903 

2825 

3-554 

0-5507785 

•64469152 

2830 

8-552 

0-5504269 

•64487400 

2835 

3-549 

0-5500759 

•64505649 

2840 

3-546 

0-5497256 

•64523898 

2845 

3-543 

0-5493758 

•64542147 

2850 

3-540 

0-5490268 

•64560395 

2855 

3-537 

0-5486785 

•64578644 

2860 

3-535 

0-5483307 

•64596893 

2865 

3-532- 

0-5479836 

•64615142 

2870 

3-529 

0-5476373 

•64633390 

2875 

3-526 

0-5472915 

•64651639 

2880 

3-523 

0-5469465 

•64669888 

2885 

3-520 

0-5466021 

•64678137 

2890 

8-518 

0-5462583 

•64696385 

2895 

8-515 

0-5459152 

•64714634 

2900 

3-512 

0-5455726 

•64732883 

2905 

3-509 

0-5452307 

•64751132 

2910 

3-507 

0-5448896 

•64769380 

2915 

3-504 

0-5445490 

•64787629 

2920 

3-501 

0-5442092 

•64805878 

2925 

3-498 

0-5438699 

•64824127 

2930 

3-496 

0-5435312 

•64842375 

2935 

3-493 

0-5431931 

•64860624 

2940 

8-490 

0-5428557 

•64878873 

2945 

3-488 

0-5425189 

•64897122 

2950 

3-485 

0-5421829 

•64925370 


n = '014 


N 


3-435 

3-432 

3-429 

3-426 

3-423 

3-420 

3-417 

3-415 

3-412 

3-409 

3-406 

3-403 

3-400 

3-398 

3-395 


log. N 


0-5368832 

0-5355163 

0-5351501 

0-5347847 

0-5344200 

0-5340561 

0-5836929 

0-5333304 

0-5329686 

0-5326075 

0-5322471 

0-5318875 

0-5315286 

0-5311704 

0-5308128 


D 


•6895665 

-68976310 

•68995962 

•69015615 

•69035267 

•69054920 

•69074572 

•69094225 

•69113877 

•69133530 

•69153182 

•69172835 

•69192487 

•69212140 

•69231792 


3-392 

0-5304560 

•69251445 

2780 

3-389 

0-5300999 

•69271097 

2785 

3-386 

0-5297444 

•69290750 

2790 

3-384 

0-5293897 

•69310402 

2795 

3-381 

0-5290357 

•69330055 


3-378 

0-5286824 

•69349707 

2805 

3-375 

0-5283298 

•69369360 

2810 

3-373 

0-5279777 

•69389012 

2815 

3-370 

0-5276264 

•69408665 


8-367 

0-5272758 

•69428317 


3-365 

0-5269260 

•69447970 

2830 

3-362 

0-6265767 

•69467622 

2835 

3-359 

0-5262281 

•69487275 

2840 

3-356 

0-5258802 

•69306927 

2845 

3-354 

0-5255329 

'69526580 

2860 

3-351 

0-5251864 

'69546232 

2855 

3-348 

0-5248404 

•69565885 

2860 

3-346 

0-5244952 

•69585537 

2865 

3-343 

0-5241506 

•69605190 

2870 

3-340 

0-5238067 

-69624842 

2875 

3-338 

0-5284634 

•69644495 

2880 

3-335 

0-5231207 

•69664147 

2885 

3-333 

0-52-27787 

•69683800 

2890 

3-330 

0-5224375 

•69703452 

2895 

3-327 

0-5220967 

•69723105 

2900 

3-325 

0-5217566 

-69742767 

2905 

3-322 

0-5214173 

•69762410 

2910 

3-320 

0-5210785 

•69782062 

2915 

3-317 

0-5207404 

•69801715 

2920 

3-814 

0-5204029 

•69821367 

2925 

3-312 

0-5200660 

-698410-20 

2930 

3-309 

0-5197297 

•69860672 

2985 

3-307 

0-5193941 

•69880325 

2940 

3-304 

0-5190591 

■69899977 

2945 

3-302 

0-5187248 

•69919630 

2950 ■ 


2735 
2740 
2745 
2750 

2755 

2760 

2765 

2770 

2775 
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n = 017 

N 

log N 

D 

2 996 

0 4764930 

83733084 

2 993 

0 4761311 

83756947 

2 991 

0 4767700 

83780811 

2 988 

0 4764095 

83804675 

2 986 

0 4750498 

83828539 

2 983 

0 4746909 

83852402 

2981 

0 4743327 

83876266 

2 978 

0 4739752 

83900130 

2 976 

0 4736184 

83923994 

2973 

0 4732623 

83947857 

2 971 

0 4729069 

83971721 

2069 

0 4725523 

63995585 

2 966 

0 4721984 

84019449 

2 964 

0 4718452 

84043312 

2 961 

0 4714926 

84067176 

2 9a9 

0 4711408 

84091040 

2 057 

0 4707896 

84114904 

2 954 

0 4704392 

84138767 

2 952 

0 4700895 

84162031 

2 949 

0 4697404 

84186495 

2 047 

0 4693921 

84210359 

2 945 

0 4690444 

84234222 

2 942 

0 4686974 

84258086 

2 040 

0 4683510 

84281950 

2 938 

0 4680054 

84805814 

2985 

0 4676605 

84829677 

2 933 

0 4673162 

84858541 

2 931 

0 4669727 

84377405 

2 928 

0 4666297 

84401269 

2 926 

0 4662874 

84425132 

2 924 

0 4659459 

84448996 

2 921 

0 4656050 

84472860 

2 919 

0 4652647 

84496724 

2 017 

0 4649251 

84520587 

2 915 

0 4645861 

84544451 

2 912 

0 4642478 

84568315 

2 910 

0 4639101 

84592179 

2 908 

0 4635731 

84616042 

2906 

0 4632368 

84639906 

2 903 

0 4629010 

84663770 

2 901 

0 4625658 

84687634 

2 699 

0 4622314 

84711497 

2897 

0 4618976 

84735361 

2 894 

0 4615645 

84759225 

2 892 

0 4G12J20 

84783089 

2 890 

0 4609000 

84806952 

2 888 

0 4605687 

84830816 

2886 

0 4602381 

84854680 

2 883 

0 4599080 

84878544 

2881 

0 4595787 

84902407 


Smeof 
Inclma 
tion 
1 over) 

2705 

2710 

2715 

2720 

2725 

2730 

2735 

2740 

2745 

2750 

2765 

2760 

2765 

2770 

2775 

27b0 

2785 

2790 

2795 

2800 

2805 

2810 

2815 

2820 

2825 

2880 

2835 

2840 

2845 

2850 

2855 

2860 

2865 

2870 

2875 

2880 

2885 

2890 

2895 

2900 

2905 

2910 

2916 

2920 

2925 

2930 

2935 

2940 

2945 

29oO 



VALUliS OF X, LOG X, AND D 





2-0K8 

2-OSO 

2-082 

2-080 


2-007 

2-001 

2-002 

2-GOO 

2-008 

2-006 
2 - 0.", 4 
2-G02 

2-Gr,0 

2-017 

2-010 

2-010 

2-011 

2-009 

2-007 


2-025 

2-623 

2-621 

2-619 

2-617 

2-615 

2-613 

2-611 

2-609 

2-607 

2-605 

2-603 

2-601 

2-599 

2-597 


hfr. X 

0-429-1888 

0-42913M 

0-4-287747 

0-4-281180 

0-4280634 

0- 1277090 
I 0-4-273053 
0-4270023 
0-4-200199 
0-4-202983 

0-4-209173 

0-4205972 

0-4202478 

0-4248990 

0-4245009 

0-4242030 

0-4-238008 

0-4230108 

0-4231650 

0-4228210 

0-4221771 
0-4-221339 
0-4217913 
0-4214494 
0-4211083 ' 

0-4207679 I 
0-4201280 ! 
0-4200889 j 
0-4197504 
0-4194126 , 

0-4190755 

0-4187389 

0-4184031 

0-4180679 

0-41773-34 

0-4173995 

0-4170663 

0-4167338 

0-4164019 

0-4160705 

0-4157398 

0-4154098 

0-4150804 

0-4147518 

0-4144237 

0-4140962 

0-4137693 

0-4134431 

0-4131175 

0-4127926 


log. X 


•98509510 
•08537585 
•98505660 
j -98593735 
1 -98021810 

' -98649885 
; -98077960 
i -98706035 
j -98734110 

I -98702185 

( 

i -98790200 
I -JISHlSOOo 
I -98816410 
i -98874485 
' -98902500 

' -98930635 
•98958710 
•98980785 
, -99014800 
' -99042935 

' -99071010 
•99099085 
•99127100 
•99155235 
' -99183310 

! '99211385 
! -99239460 
! -99207535 
' -99295010 
•99323085 

•99351700 

•99379835 

•99407910 

■99435985 

■99464060 

•99492135 

•99520210 

•99548285 

•99576360 

•99604435 

•99632510 

■99660585 

•99688660 

■99716735 

•99744810 

•99772885 

•99800960 

•99829035 

•99857110 

■99885185 


2-495 

2-493 

2-491 

2-489 

2-487 

2-485 

2-483 

2-481 

2-479 

2-477 


2-405 

2-403 

2-401 

2-459 

2-457 

2-455 

2-453 

2-451 

2-450 

2-448 

2-446 

2-444 

2-442 

2-440 

2-438 

2-436 

2-434 

2-433 

2-431 

2-429 

2-427 

2-425 

2-423 

2-422 

2-420 

2-418 

2-416 

2-414 

2-412 

2-411 

2-409 

2-407 

2-405 

2-403 

2-402 


I 0-3970507 1-10S2320 
! 0-3906967 1-10S5478 
0-3903434 1-1088637 
0-3959908 1-1091795 
0-3956390 J 1-1091954 

0-3952880 1-1098112 
0-3949376 ] -1101271 
0-3945870 1-1104429 
0-394-2390 1-1107587 
, 0-393S90S 1-1110746 

0-3935432 , 1-1113904 
'0-3931964 1-1117063 
0-3928503 1-1120221 
0-3925049 1-1123380 
^ 0-3921602 ; 1-112653S 

'0-3018] 62 1-1129696 
0-39147-29 1-1132855 
1 0-3911303 1-1136013 
; 0-3907884 1-1139172 
,0-8904472 1-1142330 

0-3901066 1-1145489 
0-3897668 1-1148647 
0-3894276 1-1151806 
0-3890891 1 1-1154964 
0-3887512 1-1158122 


, 0-3884141 
I 0-8880777 
I 0-3877420 
j 0-3874068 
I 0-3870723 

I 0-3867386 
0-3864054 
; 0-3860729 
0-3857411 
0-3854099 

0-3850795 
0-3847496 
, 0-3844204 
I 0-3840919 
0-3837639 

0-3834365 

0-3831099 

0-3827889 

0-3824586 

0-3821389 

0-3818097 

0-3814861 

0-3811633 

0-3808411 

0-3805195 


1-1161281 

1-1164439 

1-1167598 

1-1170756 

1-1173915 

1-1177073 

1-1180231 

1-1183390 

1-1186548 

1-1189707 

1-1192865 

1-1196024 

1-1199182 

1-1202341 

1-1205499 

1-1208657 

1-1211816 

1-1214974 

1-1218133 

1-1221291 

1-1224460 

1-1227608 

1-1230766 

1-1233925 

1-1237083 




rOR SPECUL INCLINATIONS AND VALUES OF (n) 
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Sine of' 
Indma ^ 
tion ' 


2705 
2710 
2715 
2720 
2725 
2730 
2735 
2740 
2745 
2750 ' 
2755 ' 
2760 I 
2765 
2770 ' 
2775 
2780 
2785 
2700 
2795 
2800 
2805 
2810 
2816 
2820 
2825 
2880 
2835 
2840 
2845 
2850 
2855 
2860 
, 18^5 
2870 
I 2875 
I 2880 
, 2885 
I 2890 
I 2895 
2900 
2905 
2910 
2915 
2920 
2925 
2930 
2935 
2940 
2945 
2950 


n = 0250 


N 

log N 

D 

2 310 

0 3692346 

1 2318689 

2 338 

0 3688837 

1 2317198 

2 336 

0 3685335 

1 2320708 

2 334 

0 3681840 

1 2324217 

2 333 

0 3678352 

1 2327726 

2 331 

0 3G74873 

1 2331236 

2 329 

0 3671401 

1 2334745 

2 327 

0 3667935 

12338251 

2 325 

0 3664476 

1 2341761 

2 323 

0 36G1025 

1 2345273 

2 321 

0 36j7o80 

1 2348783 

2 320 

0 3654144 

1 2352292 

2 318 

0 3650714 

1 2355801 

2 316 

0 3647291 

1 2359311 

2 314 

0 3643874 

1 2362820 

2 312 

0 3640405 

1 0366329 

2 311 

0 3637003 

12369839 

2 309 

0 8C83668 

1 2378348 

2 307 

0 3630280 

1 2376858 

2 305 

0 3626899 

1 2380367 

2 803 

0 3623525 

1 1 2383876 

2 801 

0 8620157 

1 1 2387386 

2 800 

0 3610796 

1 2390895 

2 298 

0 8618442 

1 2394404 

2 296 

0 3610094 

1 2897914 

2 294 

0 0606754 

1 2401423 

2 293 

0 3603421 

1 2404933 

2 291 

0 8600094 

1 2408442 

2 289 

0 8596774 

1 2411951 

2 287 

0 3593460 

1 2416461 

2 286 

0 3590158 

1 2418970 

2 284 

0 3586853 

1 2422479 

2 29.2 


i 242&9%9 

2 280 

0 3580272 

1 2429498 

2 279 

0 3576991 

1 2433008 

2 277 

0 3573717 

1 2436517 

2 275 

0 3570448 ' 

1 2140026 

2 274 

0 3567187 

1 2443536 

2 272 

0 3563933 ' 

1 2447045 

2 270 

0 3560683 

1 2450554 

2 269 

0 3557441 

12454064 

2 267 

0 355420b 

1 1 2457573 

2 265 

0 3550976 

1 2461083 

, 2 263 

0 3547754 

, 1 2464592 

2 262 

0 3544537 

1 2408101 

2 260 

0 3541326 

1 2471611 

1 2 258 

0 3538122 

: 1 2475120 

2 257 

0 3534924 

1 2478629 

1 2 255 

0 3531732 

1 2482139 

2 253 

0 3528547 

1 2485548 


n = 0275 


N 

log N 

D 

2 213 

0 3450714 

1 3545058 

2 212 

0 3447233 

1 3548918 

2 210 ' 

0 3443760 

1 8552778 

2 208 

0 3440293 

1 3556639 

2 206 ' 

0 3436834 

1 8560499 

2 205 ! 

0 3433383 

1 8564359 

2 203 

0 3429940 

1 3568220 

2 201 ' 

0 3426503 

1 3572080 

2 199 

0 3423073 

1 3575940 

2 198 ' 

0 3419650 

1 3579800 

2196 ' 

0 341G234 

1 3583661 

2 194 1 

1 0 3412826 1 

1 3587521 

2 193 

1 0 3409425 

1 3591381 

2191 ' 

0 8406031 1 

1 3595242 

2189 

0 3402642 

1 3599102 

2187 

0 3399262 

1 3602962 

2186 

0 3895888 ' 

1 8606823 

2184 

0 3392521 

1 8610683 

2182 

0 3389162 

1 8614543 

2181 ' 

0 3385809 1 

1 8618404 

2179 

0 8382464 

1 8622264 

2177 

0 3379125 ' 

1 1 3626124 

2176 1 

0 3375792 I 

1 3620985 

2174 

0 8872466 

1 1 3683845 

2172 1 

1 0 3869147 

1 3637705 

2171 1 

1 0 8366886 

' 1 3641565 

2169 ' 

10 8862531 

, 1 8645126 

2167 1 

, 0 8350233 

1 8649286 

2166 

lO 8355941 

; 1 8653146 

2164 1 

1 0 8352656 

1 3657007 

2162 I 

0 3349377 

1 3660867 

2161 1 

0 3346105 

1 3664727 

2159 ' 


1 

2 158 

0 3339581 

1 3672448 

2156 

0 3336328 

1 3676308 

2154 

0 3333083 

1 3680169 

2152 

0 3329843 

1 3684029 

2 151 

0 3326610 

1 3687889 

2150 

0 3323385 ' 

1 3691750 

2 148 1 

0 3320164 

1 8695610 

2146 

0 3316949 

i 1 3699470 

2145 

0 3313742 

1 3703330 

2143 

0 3310541 

1 3707191 

2142 

i 0 3307347 

1 3711051 

2140 

0 3304159 

1 3714911 

2138 

0 8300977 

1 3718772 

2137 

0 3297801 

1 3722632 

2135 

0 3294631 

1 3726492 

2184 

,0 3291467 

1 3780353 

2 132 

0 3288311 

13731213 


Sme of 
Incliua 
tion 
(1 01 er) 

2705 

2710 

2715 

2720 

2725 

2730 

2735 

2740 

2745 

2750 

2755 

2760 

2765 

2770 

2775 

2780 

2785 

2790 

2795 

2800 

2805 

2810 

2816 

2820 

2825 

2880 

2835 

2840 

2845 

2850 

2855 

2860 

2870 

2876 

2880 

2885 

2890 

2895 

2900 

2905 

2910 

2915 

2920 

2925 

2930 

2935 

2940 

2945 

2950 
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VALUKS OP N, LOG N, AND 1) 


Sine of 
[tiflinn- 
tion 
[1 ovor' 

n = *010 

N 

{ Jog. N 

j L 


4*251 

1 0*6285008 

! -49950630 


4*248 

0*6281 60f 

i -40970668 

2965 

4*244 

0*6278199 

} -49984705 

2970 

4*241 

0*6274804 

i -49998743 

2975 

4-238 

0*6‘271415 

1 -5001-2780 

2980 

4*235 

0*6268032 

j -50026818 

2985 

4*231 

! 0*6264655 

i -50040855 

2990 

4**228 

; 0*6261285 

‘50054898 

2995 

4*225 

0*6257920 

, -50068930 

3000 

4*221 

, 0*6254562 

; -50082968 

3010 

4*215 

' 0*6*247864 

1 -50111043 

3020 

4*208 

j 0*6-241189 

* •501.39118 

3030 

4*202 

' 0*6*234527 

' -50107193 

3010 

4*196 

i 0*62*27909 

> -50195268 

3050 

4*189 

0*0221305 

j 

■50223343 

3060 

4*183 

0*0*2147*24 

•50-25] 4 18 

3070 

4-177 

: 0-6208106 

•50279493 

3080 

4-170 

j 0*6*201631 

•50307568 

3090 

4-1G4 

0*0195119 

•503.35643 

3100 

4*158 

0*6188029 

, -50363718 

3110 

4*152 

0*0182102 

-50391793 

3120 

4*145 

0*0175718 

•50419868 

3130 

4*13a 

0*6169296 

•50147943 

3140 

4*133 

0*6162897 

! -50476018 

3150 

4*127 

0*6150519 

; -50504093 

3160 

4*121 

0*0150103 

•50582168 

3170 

■ 4*115 

0*6143828 

-50560-243 

3180 

4*109 

0*0137514 

•50.)88318 

3190 

4*103 

0*6131222 

•50616393 

3200 

4*097 

0*6124952 

•50644468 

3220 

4*087 

0*0112475 

•50700618 

3240 

4*074 

0*6100081 

•5075676S 

3260 

4*062 

0*6087770 

•50812918 

3*280 

4*051 

0*0075540 

•50869068 

3800 

4*040 

0*6063391 

•50925218 

3320 

4*028 

0-6051822 

•50981368 

8340 

4*017 

0*6039330 

•51037518 

3360 

4-006 j 

0*6027415 

•51093668 

3380 

3*995 

0*6015577 

•51149818 

3400 

3*985 

0*6003815 

*51205963 

3420 

3*974 

0*5992129 

*51262118 

3440 

3*963 

0*5980517 

*51318268 

3460 

3*953 

0*5968978 

*51374418 

3480 

3*942 

0*5957511 

*51430568 

3500 

3*932 

0*5946116 

*51486718 

3520 

3*922 

0*5934791 

*51542868 

3540 

3*912 

0*5923536 

•51599018 

3560 

8*902 

0*5912349 

*51655168 

3580 

3*892 

0*5901231 

•51711318 

3600 

3*882 

0*5890182 

•51767468 


n 


•on 


«‘948 

8*945 

8*942 

•8*989 

8*980 

8*988 

8*980 

8*927 

8*924 

8*921 

8*915 

8*909 

8*908 

8*897 

3*891 

8*885 

8*879 

8*874 

8*8GS 

8*862 

8*856 

8*851 

3*845 

3*889 

3*884 

3*828 

3*823 

3*817 

3*812 

3*806 

3*795 

3*785 

3*774 

3*763 

3*753 

3*743 

3*732 

3*722 

3*712 

3*702 

3*692 

3*682 

3*673 

3*663 

3*654 

3*644 

3*635 

3*626 

3*616 

3*607 


log. K 


D 


0*5908905 

0*5960578 

0*5957198 

0*5958823 

0*5950455 

0*5947091 

0*5943735 

0*5940385 

0*5987041 

0*5933703 

0*5927045 
0-.5920411 
i 0*5918799 
0*5907212 
0*5900048 

0*5894106 

0*5887589 

0*5881090 

0*5874625 

0*5808175 

0*5861746 

0*5855342 

0*5848902 

0*5842003 

0*5830265 

0*5829950 

0*5823055 

0*5817380 

0*5811129 

0*5804899 

0*5792502 

0*5780189 

0*5767958 

0*5755808 

0*5743740 

0*5731751 

0*5719839 

0*5708005 

0*5690247 

0*5684566 

0*5672960 

0*5661428 

0*5649968 

0*5638581 

0*5627265 

0*5616020 

0*5604845 

0*5593739 

0*5582701 

0*5571731 


•54952293 

•54967734 

■54983176 

*54998017 

*55014058 

•55029499 

*55044941 

•55060382 

•55075823 

•55091264 

*5512*2147 

*55153029 

•55183912 

■55214794 

*55‘245677 

*55276559 

*55307442 

*55338324 

*55369207 

*55400089 

*55430972 

*55401854 

*55492737 

*55523019 

*55554502 

*55585384 

*55016267 

*55647149 

•55078032 

•55708914 

■55770079 

*55832444 

*55894209 

*55955974 

*56017739 

*56079504 
*56141269 
*56203034 
■50264799 
56326564 

*56388329 
*56450094 
*56511859 
*56573624 
*56635389 

:56697154 
*56758919 
*56820684 
*56882449 
*56944214 


2955 
2900 
2965 
2970 
2975 

2980 
2985 
2990 
2995 
3000 

3010 
3020 
3030 
3040 
3050 

8060 

3070 

3080 

3090 

3100 

3110 

3120 

3130 

3140 

3150 

3160 

3170 

3180 

3190 

3200 

3220 

3240 

3260 

3280 

3300 

'3320 

3340 

3360 

3380 

3400 

3420 
3440 
3460 
3480 
3500 

3520 
3540 
8560 
3580 
3600 




FOR SrECIAL INCLINATIONS AND VALUES OF (n) 
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0 5677020 59947956 

0 5673653 599W801 

0 5670292 59981646 

0 5666936 59993491 

0 5663586 60015336 



Siueof I 
Iiiclina I 
~ tion 

D (I o^er) 
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n = 017 

a = 020 

Mue ol 
Inclina 

N 

log N 

D 

N 

log N 

D 

tion 

1 oyer 

2 879 

0 4592500 

84926271 

2 585 

0 4124683 

9 9913260 

2955 

2 877 

0 4589218 

84950135 

2 583 

0 4121446 

9 9941335 

2960 

2 875 

0 4585943 

84973999 

2 581 

0 4118214 

9 9969410 

2965 

2 873 

0 4582673 

84997862 

2 579 

0 4114989 

9 9997485 

2970 

2 870 

0 4579410 

85021726 

2 577 

0 4111770 

1 0002556 

2975 

2 868 

0 4576152 

85015590 

2 675 

0 4108557 

1 0005364 

2980 

2 860 

0 4572901 

85069454 

2 574 

0 410o350 

1 0008171 

2985 

2 864 

0 45G9657 

85093317 

2 572 

0 4102150 

1 0010979 

2990 

2 862 

0 4566418 

85117181 

2 670 

0 4098955 

1 0013780 

2995 

2 860 

0 4563185 

85141045 

2 568 

0 4095766 

1 0016594 

3000 

2 855 

0 4556737 

85183772 

2 564 

0 4089407 

1 0022209 

8010 

2 851 

0 4550313 

85236500 

2 560 

0 4083072 

1 0027824 

8020 

2&17 

0 4543912 

85284227 

2 657 

0 4070759 

1 0033439 

8030 

2&13 

O4537o35 

853319o5 

2 553 

0 4070471 

1 0039054 

3040 

2 839 

0 4531182 

85379683 

2 649 

0 40G4206 

1 0044669 

3050 

2 835 

0 4524832 

8)427410 

2 546 

0 4057064 

1 0050284 

3000 

2 630 

0 4518545 

85475137 

2 542 

0 4051745 

1 0055S99 

8070 

2 826 

0 4512200 

85522805 

2 538 

0 4 045548 

1 0061614 

3080 

2 822 

0 4303098 

85570^92 

2 535 

0 4039875 

1 0067129 

8090 

2 818 

0 44997C0 

85018320 

2 531 

0 4033224 

1 0072744 

8100 

2 814 

0 4403542 

85C6C047 

2 528 

0 4027095 

1 0078859 

8110 

2 810 

0 4487348 

85713776 

2 524 

0 4020989 

1 0088974 

3120 

2 800 

0 4481177 

8576150> 

2 521 

0 4014906 

1 0089589 

3180 

2 802 

0 4473027 

85809230 

2 017 

0 400''845 

1 0095204 

3140 

2 798 

0 4468000 

85856957 

2 514 

0 4002805 

1 0100810 

3150 

2 704 

0 4402794 

85904685 

2 510 

0 8990786 

1 0106434 

3160 

2 790 

0 4456709 

85952412 

2 507 

0 3990789 

1 0112040 

8170 

2 787 

0 4450G45 

86000140 

2 501 

0 3984813 

1 0117664 

8180 

2 783 

0 4444602 

80047867 

2 500 

0 3978858 

1 0123279 

8190 

2 779 

0 4438582 

80095595 

2 496 

0 8972926 

1 0128894 

3200 

2 771 

0 4426604 

86191050 

2 490 

0 3961123 

1 0140124 

8220 

2 764 

0 4414708 

86286505 

2 483 

0 3949403 

1 0151354 

8240 

2 756 

0 4402895 

863819CO 

2 476 

0 3937765 

1 0162584 

3260 

2 749 

0 4391164 

86477416 

2 470 

0 3926209 

1 0173814 

3280 

2 741 

0 4379513 

86572870 

2 463 

0 89147 J3 

1 0185044 

3300 

2 734 

0 4367941 

86668325 

2 457 

0 3903330 

1 0196274 

3320 

2 727 

0 4356446 

86763780 

2 450 

0 3892016 

1 0207504 

3340 

2 720 

0 4345028 

86859235 

2444 

0 3880773 

1 0218734 

3360 

2 712 

0 4333687 

86954090 

2 438 

0 3869606 

1 0229964 

3380 

2 705 

0 4322422 

87050145 

2 431 

0 8858516 

1 0241194 

8400 

2 699 

0 4311232 

87145600 

2 425 

0 3847500 

1 0252424 

3420 

2 692 

0 4300110 

87241055 

2 419 

0 3836558 

1 0263654 

3440 

2 685 

0 4289073 

87336510 

2 413 

0 3825688 

1 0274884 

3460 

2 678 

0 4278101 

87431905 

2 407 

0 3814890 

1 0286114 

3480 

2 671 

0 4267200 

87527420 

2401 

0 3804163 

1 0297344 

3500 

2 665 

0 4256369 

87622875 

2 395 

0 379 5506 

1 0308574 

3520 

2 658 

0 4245609 

87718330 

2 389 

0 3782919 

1 0319804 

3510 

2 652 

0 4234917 

87813785 

2 884 

0 3772400 

1 0331054 

3560 

2 645 

0 4221293 

87909240 

2 378 

0 3761949 

1 0342264 

3580 

2 639 

0 4218736 

88004695 

2 372 

0 3751566 

1 0353494 

3600 




FOR SPECIAL INCLIKATIONB AND VALUES OF (n) 
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I 0 3285160 
10 3282016 
0 3278877 
1 0 3275744 
0 3272617 


1 3942670 
1 39j8111 
1 3973552 
1 8988994 
1 4004435 
1 4019876 
1 4035317 
1 4050759 
1 40C6200 
1 4081641 
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VALUES OP N, LOG N, AND D 


n = -035 

N 

log. N 

D 

1-871 

0-2720797 

1-7484821 

1-870 

0-2717725 

1-7489734 

1-868 

0-2714659 

1-7494647 

1-867 

0-2711600 

1-7499560 

1-866 

0-2708546 

1-7504473 

1-864 

0-2705498 

1-7509386 

1-863 

0-2702456 

1-7514299 

1-862 

0-2699421 

1-7519212 

1-861 

0-2696392 

1-7524126 

1-859 

0-2693369 

1-7529039 

1-857 

0-2687340 

1-7538865 

1-854 

0-2681335 

1-7548691 

1-852 

0-2675353 

1-7558517 

1-849 

0-2669394 

1-7568344 

1-846 

0-2663458 

1-7578170 

1-844 

0-2657546 

1-7587996 

1-841 

0-2651656 

1-7597822 

1-839 

0-2645789 

1-7607649 

1-837 

0-2639944 

1-7617475 

1-834 

0-2634122 

1-7627301 

1-832 

0-2628322 

1-7637127 

1-829 

0-2622545 

1-7646954 

1-827 

0-2616790 

1-7656780 

1-824 

0-2611057 

1-7666606 

1-822 

0-2605345 

1-7676432 

1-820 

0-2599655 

1-7686259 

1-817 

0-2593986 

1-7696085 

1-815 

0-2588337 

1-7705911 

1-812 

0-2582710 

1-7715737 

1-810 

0-2577105 

1-7725564 

1-805 

0-2565957 

1-7745216 

1-801 

0-25,54891 

1-7764869 

1-796 

0-2543906 

1-7784521 

1-792 

0-2533002 

1-7804174 

1-787 

0-2522178 

1-7823826 

1-783 

0-2511432 

1-7843479 

1-779 

0-2500763 

1-7863131 

1-774 

0-2490170 

1-7882784 

1-770 

0-2479652 

1-7902436 

1-766 

0-2469210 

1-7922089 

1-762 

0-2458842 

1-7941741 

1-757 

0-2448548 

1-7961394 

1-753 

0-2438325 

1-7981046 

1-749 

0-2428173 

1-8000699 

1-745 

0-2418092 

1-8020351 

1-741 

0-2408080 

1-8040004 

1-737 

0-2398137 

1-8059656 

1-733 

0-2388262 

1-8079309 

1-729 

0-2378455 

1-8098961 

1-725 

0-2368714 

1-8118614 


1-574 

1-572 

1-569 

1-567 

1-565 


n = -050 
Jog. N 

0-2001436 

0-1998472 

0-1995514 

0-1992562 

0-1989616 

0-1986676 

0-1983643 

0-1980816 

0-1977894 

0-1974978 

0-1969165 

0-1963375 

0-1957608 

0-1951864 

0-1946143 

0-1940445 

0-1934770 

0-1929117 

0-1923487 

0-1917879 

0-1912293 

0-1906729 

0-1901188 

0-1895669 

0-1890171 

0-1884693 

0-1879238 

0-1873703 

0-1868389 

0-3862996 

0-1852274 

0-1841633 

0-1831072 

0-1820591 

0-1810190 

0-1799867 

0-1789620 

0-1779449 

0-1769353 

0-1759332 

0-1749385 

0-1739510 

0-1729707 

0-1719974 

0-1710311 

0-1700717 

0-1691191 

0-1681733 

0-1672342 

0-1663017 


Sineitf 
iiiclinii- 
tion 
1 over 


2-4978315 

2-4985334 

2-4992353 

2-4999371 

2-5006390 

2-5013409 

2-5020428 

2-5027446 

2-5034465 

2-5041484 

2-5055521 

2-5069559 

2-5083596 

2-5097634 

2-5111672 

2-5125709 

2-5139746 

2-5153784 

2-5167821 

2-5181859 

2-5195896 

2-5209934 

2-5223971 

2-5238009 

2-5252046 

2-5266084 

2-5280121 

2-5294159 

2-5308196 

2-5322234 

2-5350309 

2-5378384 

2-5406459 

2-5434534 

2-5462609 

2-5490684 

2-5518759 

2-5546834 

2-5574909 

2-5602984 

2-5631059 

2-5659134 

2-5687209 

2-5715284 

2-5743359 

2-5771434 

2-5799509 

2-5827584 

2-5855659 

2-5883734 








rOR bPECIAL INCLTNATIONb AliD \ALUi:b 01 (n) 
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Sine of 
Incltna- 

n = 009 

n = 010 

Sine>f 
III Iina 









1 over) 


log K 

"D 

N 

log N 

D 

(1 over) 

3G20 

4 207 

0 6239070 

46641256 

3 872 

0 5879199 

51823618 

3620 

3G40 

4 196 

0 6228069 

46691791 

3 682 

0 5868282 

51&79768 

3640 

3660 

4 185 

0 6217133 

46742326 

<i 8a3 

0 5Sj7429 

5193591b 

3660 

3630 

4 175 

0 6206262 

46792^?! 

3 843 

0 5846641 

51992068 

3680 

3700 

4 164 

0 6195455 

46843396 

3 833 

0 583o917 

52048218 

3700 

3720 

4 154 

0 6184712 

46893931 

3 8’4 

0 582o256 

52104368 

3720 

3740 

4 144 

0 6174031 

46944466 

3 815 

0 5814658 

52160ol8 

3740 

3760 

4 134 

0 6163413 

4G995001 

3 806 

0 5804123 

52216668 

3760 

8780 

4 124 

0 61528o4 

47045536 

3 796 

0 5793648 

52272818 

3780 

3800 

4 114 

0 6142357 

47096071 

3 787 

0 6783234 

52328968 

3800 

3820 

4 104 

0 6131919 

47146606 

3 778 

0 5772S79 

5238oH8 

3820 

3840 

4 094 

0 6121542 

47197141 

3 770 

0 5762a84 

52441268 

3840 

3360 

4 084 

0 6111223 

47247676 

3760 

0 5752348 

52497418 

3860 

3880 

4 075 

0 6100961 

47298211 

3 752 

0 5742169 

525o356S 

3880 

3900 

4 06a 

0 6090757 

47348746 

3 743 

0 5782048 

52609718 

3900 

8920 

4 056 

0 6080609 

47399281 

8 734 

0 6721983 

5266o868 

3920 

8940 

4 046 

0 6070518 

47449816 

3 720 

0 5711975 

52722018 

3940 

89C0 

4 037 

0 6060484 

47a003al 

3 717 

0 5702028 

52778168 

3960 

8960 

4 028 

0 605050O 

47550886 

8 709 

0 5692126 

02834318 

3980 

4000 

4 018 

0 0040a80 

47601421 

3 700 

0 5682284 

52890468 

4000 

4020 

4 009 

0 6080709 

476 )19o6 

8 692 

0 5672496 

52946618 

4020 

4040 

4 000 

0 6020892 

47702491 

8 684 

0-5662762 

63002768 

4040 

4060 

8 991 

0 6011128 

477oS02b 

8 675 

0 5658080 

58008918 

4060 

4080 

8 982 

0 6001410 

47803561 

3 667 

0 5643450 

63116068 

4080 

4100 

3 974 

0 5991756 

47854096 

3 6a0 

0 063^872 

63171218 

4100 

4120 

3 965 

0 0982148 

47904631 

3 6al 

0 5624346 

53227368 

4120 

4140 

3 906 

0 5972 )90 

479a5160 

3 644 

0 5614870 

53283ol8 

4140 

4160 

8 947 

0 5963083 

48005701 

3 635 

0 560a445 

>3330668 

4160 

4180 

3 939 

0 595862 > 

480a6236 

J627 

0 OO96070 

>339 >818 

4180 

4200 

3 930 

0 )944218 

48106771 

3 620 

0 558674 ) 

63461968 

4200 

4220 

3 922 

0 5934859 

48157306 

3 612 

0 5o7746B 

o3 >08118 

4220 

4240 

3 913 

Q 592a549 

48207841 

3604 

0 0568241 

53164268 

4210 

4260 

3 905 

0 5916287 

482a8376 

3 597 

0 0559060 

53620418 

42b0 

4280 

3 897 

0 5907072 

48308911 

3 589 

0 5549928 

53676568 

4280 

4300 

3 889 

0 5897905 

48359446 

3 582 

0 5540843 

5373271B 

4300 

4320 

3 880 

0 5888786 

48409981 

3o74 

0 5o3Ib05 

53788868 

4320 

4340 

3 872 

0 5879712 

484C0al6 

3 567 

0 5522813 

53845018 

4340 

4360 

3 864 

0 6870684 

485110al 

3 559 

0 5513867 

53901163 

4oG0 

4380 

3 856 

0 5861701 

48a61586 

3 5a2 

0 5504107 

53957318 

4380 

4400 

3 848 

0 58a2764 

48612121 

3 545 

0 5496111 

54013468 

4400 

4420 

3 840 

0 5843871 

486626a6 

3 538 

0 5487299 

54069618 

4420 

4440 

3 833 

0 583o023 

48713191 

3 531 

0 0478533 

5412o768 

4440 

44C0 

3 82j 

0 5826219 

48763726 

3 524 

0 5469811 

54181918 

4460 

4480 

3 817 

0 0817457 

48814261 

3 517 

0 5461131 

54238068 

4480 

4500 

3 809 

0 5808739 

48S6479G 

8 510 

0 5452494 

54294218 

4500 

4o20 



48915331 

3 503 

0 5443S99 

54350368 

4520 

4540^ 


0 5791430 

48965866 

3 496 

0 >435348 

>4400518 

4540 

4500 



49016401 

3 487 

0 5426838 



4580 



49066936 

3 482 i0 54ia570| 


4>b0 

4000 

3 772 

0 5760780 

49117471 

3470 ’ 

0 5409943 j 

04574968 

4600 
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VALUES OF N, LOG N, ANJ) ]j» 


.Siit(‘ of 
IiK'liiin- 
tioii 
(1 os.t) 


n = -035 


N 

1 lojf- N 

t 

J) 

2nr,.'5 

1-871 

i 0-2720797 

1-7484821 

2900 

1-870 

10-27] 7725 

1-7489734 

29(5/5 

1-808 

0-2714059 

1-7494047 

2970 

1-807 

0-2711600 

1-7499500 

2970 

1-800 

0-2708540 

1-7504473 

2980 

1-804 

0-2705498 

1-7509380 

2985 

1-803 

! 0-2702156 

1-7514299 

2990 

1-8(52 

j 0-2699121 

1-7519-212 

2995 

1-861 

; 0-2690392 

1-75-24120 

,'SOOO 

1-859 

; 0-209.33(39 

1-7529039 

3010 

1-857 

0-2687340 

1-7538805 

3020 

1-854 

; 0-2681335 

1-7548091 

3030 

1-852 

1 0-2675353 

1-7558517 


1-849 

i 0-2009391 

1-7508344 


1-840 

0-2003458 

1-7578170 

3000 

1-844 

, 0-20,57540 

1-7587996 

3070 

1-841 

0-2051050 

1-7597822 

3080 

1-839 

0-2045789 

1-7007649 

3090 

1-837 

0-2039944 

1-7017475 

3100 

1-834 

0-263412-2 

1-70-27301 

0110 

1-832 

0-26-2832-2 

1-7037127 

3120 

1-8-29 

i 0-20-22545 

1-70409,54 

3130 

1-8-27 

0-2010790 

1-7650780 

3140 

1-824 

0-2011057 

1-7660606 

3150 

1-82-2 

0-2005345 

1-7670432 

3100 

1-8-20 

0-2599055 

1-7086259 

3170 

1-817 

0-2593986 

1-7690085 

3180 

1-815 

0-2588337 

1-770.5911 

3190 

l-vS12 

0-2582710 

1-7715737 

3200 

1-810 

0-2577105 

1-7725564 

3220 

1-805 

0-256,5957 

1-774.5216 

3240 

1-801 

0-2554891 

1-7764869 

3200 

1-796 

0-2543906 

1-7784521 

3280 

1-792 

0-2533002 

1-7804174 

3300 

1-787 

0-2522178 

1-7823826 

3320 

1-783 

0-2511432 

1-7843479 

8340 

1-779 

0-2500763 

1-7863131 

3360 

1-774 

0-2490170 

1-7882784 

3380 

1-770 

0-2479652 

1-7902436 

3400 

1-766 

0-2469210 

1-7922089 

3420 

1-762 

0-2458842 

1-7941741 

3440 

1-757 

0-2448548 

1-7961394 

3460 

1-753 

0-2438325 

1-7981046 

3480 

1-749 

0-2428173 

1-8000699 

3500 

1-745 

0-2418092 

1-8020351 

3520 

1-741 

0-2408080 

1-8040004 

3540 

1-737 

0-2398137 

1-8059656 

3560 

1-733 

0-2388262 

1-8079309 

3f80 

1-729 

0-2378455 

1-8098961 

3600 

1-725 

0-2368714 

1-8118614 


n = -050 

Sine (if 
luclinii- 

i\ 

Jog. N 

D 

tion 
(1 over) 

1-585 

0-2001436 

2-4978315 

2955 

1-584 

0-1998472 

2-4985334 

2960 

1-583 

0-1995514 

2-4992358 

2965 

1-582 

0-1992562 

2-4999371 

2970 

1-,581 

0-1989616 

2-5006390 

2975 

1-580 

0-1986076 

2-5018409 

2980 

l-,579 

0-1983643 

2-5020428 

2985 

1-578 

0-1980816 

2-5027440 

2990 

1-.577 

0-1977894 

2-5034465 

2995 

1-570 

0-1974978 

2-5041484 

3000 

1-574 

0-1969165 

2-5055521 

3010 

1-572 

0-1963375 

2-5069559 

8020 

1-509 

0-1957608 

2-5083596 

3030 

1-567 

0-1951864 

2-5097634 

3040 

1-565 

0-1940143 

2-5111672 

3050 

1-.564 

0-1940445 

2-5125709 

3060 

1-501 

0-1934770 

2-5139746 

3070 

1-559 

0-1929117 

2-5153784 

3080 

1-557 

0-1923487 

2-5167821 

3090 

1-5.55 

0-1917879 

2-5181859 

3100 

1-.5.53 

0-1912293 

2-5195896 

3110 

1-551 

0-1906729 

2-5209934 

3120 

1-549 

0-1901188 

2-5228971 

3130 

1-547 

0-1895669 

2-5238009 

3140 

1-545 

0-1890171 

2-5252046 

3150 

1-543 

0-1884693 

2-5266084 

3160 

1-541 

0-1879238 

2-5280121 

3170 

1-539 

0-1873703 

2-5294159 

3180 

1-538 

0-1868389 

2-5308196 

3190 

1-536 

0-1862996 

2-5322234 

3200 

1-532 

0-1852274 

2-5350309 

3220 

1-528 

0-1841633 

2-5378384 

3240 

1-524 

0-1831072 

2-5406459 

3260 

1-521 

0-1820591 

2-5434534 

3280 

1-517 

0-1810190 

2-5462609 

3300 

1-514 

0-1799867 

2-5490684 

3320 

1-510 

0-1789620 

2-5518759 

3340 

1-506 

0-1779449 

2-5546834 

3360 

1-503 

0-1769353 

2-5574909 

3380 

1-499 

0-1759332 

2-5602984 

3400 

1-496 

0-1749385 

2-5631059 

3420 

1-493 

0-1739510 

2-5659134 

3440 

1-489 

0-1729707 

2-5687209 

3460 

1-486 

0-1719974 

2-5715284 

3480 

1-483 

0-1710311 

2-5743359 

3500 

1-479 

0-1700717 

2-5771434 

3520 

1-476 

0-1691191 

2-5799509 

3540 

1-473 

0-1681733 

2-5827584 

3560 

1-470 

0-1672342 

2-5855659 

3580 

1-467 

0-1663017 

2-5883734 

3600 
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0 0239070 4GG412j 6 
0 G22bOG9 40691791 
0 6217134 40742326 

0 C2062G2 46792861 
0 619)457 46641396 

0 6164712 46893931 

0 6174031 46944466 

0 6163413 4699^001 

0 61528)4 47047536 

0 6142357 47096071 


0 C0J0709 1 470 »1976 
0 602089 2 47702491 
0 6011128 47753020 
0 6001410 47803561 

0 5991756 478)4096 





VA.LrES OF X. LOG N, A^*D D 



n = -015 

X 

lot:. X 


2-868 

0-4.576-)27 

•77735426 

2-801 

0-4-565776 

■77.8196.51 

•2-8.') 1 

0-4-5.5-5289 

•77963-576 

2-848 

0-4.544867 

•7798-8101 

2-841 

0-4.534-509 

•78072326 

•2-8;34 

0-4-5-24214 

*781.565-51 

•2-827 

0-4.51;J981 

•78-240776 

•2-8-21 

0-4.50:3810 

•7.8;3-i5001 

•2-814 

0-4493700 

■784fj9220 

2-808 

0-4463650 

•784934-51 

2-801 

0-4473659 

•78-577676 

2-795 

0-446.37-29 

•78661901 

2-789 

0-44.5:38-57 

•78746126 

2-782 

0-4444042 

•76830:351 

2-776 

0-4434-263 

•78914.576 

•2-770 

0-4424.5S2 

•78998801 

2-764 

0-4414937 

•79683026 

2-75S 

0-4405:)4S 

•791672.51 

2-7.52 

0-4-39.5«514 

•79251476 

2-746 

0-43863:34 

• 79 : 3 : 3.5701 

2-740 

0-4376908 

•794199-26 

2-734 

0-4.367.536 

•79504151 

-2-72.8 

0-4:3-582I6 

•79.5.-'8:376 


2'72'2 

2--16 

•2-711 

•2-70.'i 

•2-6f9 

2-694 

2 -(>^S 

•^eso 

-2-677 

-2-672 

2-666 

2-661 

2-6.76 

2-6-70 

2-645 

2-640 

2-635 

2-630 

2-625 

2-619 

2-614 

2-609 

2-605 

2-600 

2-595 

2-590 

2-5S5 


0-434894« 

0-4339731 

0-4330566 

0-4321451 

0-431-23^7 

0-4303373 

0-4294408 

0-42.85491 
0-4-2766-23 
0-4267803 - 
0-4-259031 
0-4-25C305 

0-4-241626 ' 

0-4-23-2993 

0-4224405 

0-4215S63 

0-4207366 

0-419891-3 ' 
0-4190505 
0-41S2140 ' 
0-4173S18 
0-4165538 


•79672601 

•79756826 

•79S41051 

•799-25-276 

•80009501 

-80093726 

•80177951 ^ 

1 

•S026-2176 

•80346401 

-80430626 

•80514851 

•80599076 

' -soe-sssoi 

-807675-26 

•S0S51751 

-80935976 

•81020201 

•81104426 

•S11-SS651 

-S1272.S76 

-81357101 

■81441326 


•2-632 

2-6-26 

2-620 

•2-013 

2-607 

2-601 

2-595 

2-589 

-2-58:3 

2-577 

2-571 

2-566 

•2-560 

2-554 

2-549 

2-543 

2-537 

2-532 

2-526 

2 - 0-21 


log. y 


0-420-3246 

0-4192821 

0-4182461 

0-4172166 

0-4161934 

0-4151765 

0-4141659 

0-4131614 

0-41216:30 

0-4111705 

C-4101S41 

0-4092036 

0-4082290 

0-4072601 

0-4062P69 

0-4053393 

0-404-3873 

0-40:34409 

0-4025000 

0-4015546 

0-4006:345 
0-3997097 
0-3957902 
0‘397&759 
0-3969667 ' 

0-3960526 ■ 
0-.39516:36 ■ 
0-3942697 ' 
0-39-33807 • 
0-39-24966 ' 


•88100150 

•88195605 

•88291060 

•8838851-5 

•88481970 

•S83774-25 

•886728S0 

• 887683-35 

•88863790 

•8S959245 

'S9Q547Q0 

•89150155 

•89*245610 

•89341065 

•89436520 

•S953I975 

•S9S27430 

•8972*2.‘?.«-5 

•89818340 

•89913795 

•90G09-250 

•90104705 

•90200160 

•90-29-5615 

•90391070 

•90486-525 
■905S19SO 
•9C>5/<4:3-5 
•90772900 
■90S68345 - 



0-4157301 ! -815-255.31 
0-4149106 -81609776 
0-4140953 -81694001 
0-4132842 ; -S177S-226 
0-4124771 -8186-2451 


0-3916174 

0-3907431 

0-3898735 

0-.>89CK)S6 

0-.3S81484 

0-.3372P29 
0-38644-20 
0-38-559-56 
0-3S4753S 
’ 0-3839164 

0-3.8308:34 

0:3S-2-2549 

0-3814:307 

0-3805103 

0-3797952 

0-37S9S:3S 
0-3781766 
0-37 <3735 
0-:37 65747 


•90963SO0 
■91059255 
-911.54710 
-91250165 
•91-34.56-20 I 

•91441075 

•91536530 

-91631985 

-91727440 

-918-2289-5 

•91918350 

-9201-3805 

•92109260 

•92204715 

■9-2:3!X)170 

-92395625 

•924910S0 

•9258653-5 

•92681990 
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4 20 

4' 10 

2 2 

0 $2? 'il 

H4‘,8| ^>1 

23)(r» 

0 xiri (, 

1 2-2II4(J’ 

4*19 


2 118 

0 $$10721 

1 08'»2. $1 


0 $‘»)7419 

1 22 IKV) 

1 r ) 


2 141 

0 (llvn 

1 (PtilTl 1 

1-997 

0'2',99721 

1 22 n $1 

4 ■8) 


2 140 

0 .-304117 

13,91 4 


0 ‘■8»2>..' 

1 -2.0 .r8 

4^0 
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l 01 1 
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tin,, I 

in 01 or;/ 

/ '^ 0/0 / 

/ -^^oy / 

I '^'•00 / 
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••^ 7^0 / ^ 

•^7(J0 / 


0550 


“•OCR 

i^-ORl 

^' 0,10 

2 -ora 

2-017 


A* 


/ ‘ i 7«0 
/ •■^800 
/ ’iO 20 j 

/ 8 . S ' Ro / 

f ^^880 / 

^ooo I 


/ -^0-20 
/ 80J0 
/ 2000 I 
/ 8 f >80 / 

/ -/ooo / 

/ '/020 / 

/ '^010 / 

/ ‘/OGO / 

/ ‘/0,S’0 / 

/ ^100 / 

/ ^ J 20 / 

/ / 

/ 4160 / 

/ 4 J 80 / 7 

/ 4200 / j 

/ 4240 / 

/.f 

/ <'340 / 

/ <'360 / ISii 
/ ■'360 / /. 3 M / 

I-Sm /, 

/ 4 II 07 

I 4520 I 2 •Qoo 
f 4580 / 7 ^ ® / 

ISS 


/ 2-0./2 
f 2-OOs 
' 2-000 
2‘020 
2-024 

2-020 

2-015 

2-011 

2-007 

2-003 


2 ^-908 

/ 4-.9.9i 

’/ ^900 

/ J’OOG 
/ ^-982 

/ ^-078 

f 1-07^ 
1-070 
I’OGG 
1-0G2 , 

4 ’8 .j 8 / /■ 
4-9,5^ 0 

4-900 '0. 

4-9^7 0 

IW3 ». 


i «;!/& 

“■•')Mo7I/,-'?W; 

' 0-00.9 J 2.9,0 j p02G002 

,0-808Jgg9 i!!^40120 
/ 0-0072J9J 4 0054107 j 

®'-4OG2G0o ? o 00820^ i 
®'00.70 Li, '^ 082202/ 

n '00/8700 /'j..f,0p027.9 / 
^‘•10314.17 T 10317 I 

0'2025l7o 1 1 P^24354 I 

^'2015055 ‘ 7 ^ ®408092 / 
O - OOOorn . , .^‘^^•^ 2^29 / 


•0S75 
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y 0-20707 iS }'S^08579 
?J® 0-20Gls-‘i '^“2-047] 

70 ®'“^9.Sooo 4 *02000.7 J 

GO 44220 ?.fF08.92/ 

0 - 2 , 90 . 7/199 , ,^.®-04729 / 
~ 0-2926814 1 ,'?^^07G7 / 

® ' 0 - 29 ) v,o ^'^“ 0280 ^ / 

I ' 0-2000612 I }'!j^^0842 
^'2001086 /.’i®^0879 / 
0-2802009 1 .0-489917 
I 0-2884181 i.Sr®0'44 / 

/0-28G?47j }'’^P'^'^029 j 

0-2859186 ' f f^0l067 / /. 

. 0-28127.79 } f4lOl42 / /j 

; 4-0100J79 / 4-6 

0-2801015 70., 4-8 

0 - 2®20510 , /.® 417 - p ,. I 

0 ' 9 . Q 7 o ./^^ 


O 1-956 

2 1-952 

■ I 1-947 

/ 1-943 

/ 4-909 

/ 4 -.901 

' 1-930 l 

1-026 

1-922 r 

1-917 I 

1-913 In 

1-909 n. 
1-905 n. 
4-901 K. 
4-897 K; 


4oo- A- 


fSineofl 

.fOicUua.l 

I tion / 
f(4 oi-erj/ 


Yi I — / 1 / 

Q lO - 29 l 3 or .^ r - — — — ore : 

- 

/ 0-2881007 / 4 -4282077 / IffO 

telte M 

/ 0-2806S / 7^ '^-^^POSi / |P^^0 
0-2827084 I 1^^^025 / 

0 - 2808171 ® h ' ff ^'’4007 / ofiQn / 
0 - 279 . 99 ro 4 4421340 / ® P 20 / 


1/ 4-890 

? / 4-889 

C / 4-885 

/ 4-882 

/ 4-878 

/ 4-874 

f 4-870 
4-866 i 
4-860 
4-859 I 

4-855 r 

4-852 /n 
4-®48 /o. 

4-815 /n. 

^■s« 1. 


1 4-2447-217 

2 ^ ? i ® 3 ® p 4 


f 4-900 
1-900 
1-896 
1-893 
1-889 

1-886 
1-883 
1-879 I 
1-876 
1-873 / 


^ ^0404 i; 7 

0-2802489 }'^^^0329 
0-279456 J 
0-2786693 ho^47404 , 

hrossn J 

0 - 2 i 47 ?J / 3 - fS 7692 / 
0 - 27403^7 &029 
0-2732745 / 7^.qP^067 / 

n » 0 » 7 o ^^- i -A S 69 Q 7 n ^ / 


)67 / ^'0-58 

01 / ^'034 

42 7^'®34 

fg 4-827 

„/ ^’024 

7 ^ / 4-820 

! / 4-817 , 

' / 4-814 i 

I 4-811 
I 4-807 /, 

[ 4 "804 / 0 

4-804 /o 
4-798 0- 

4-794 0" 

/oi 

1-788 1 0-9 
4-785 Si 
^'702 

S / o-S 

<^76 /o.g., 


»e M’SrS / <<020 / 

/ 0-2667515 / 7^ 4652967 / 17X? / 
/ 0-2659145 //■?®®®409 / 41 ! 
0-2650824 ISSSSSSS / ^^®0 
0-2642551 1 ^ r . / 4200 / 

0-2634827 h'fj-o^732 / 1290 / 
/0-2626J49 ! ^1^^174 /lofn / 

f 3-2609935 fe;«WW Laso/ 

0-2601897 /t / 4300 / 

0-2590905 /7^ f'Olosg / 109^ / 

l-48n7Qon / ^'=*20 / 


0-2570190 /7^ 4808262 
0-2562.9fi.. 5®^®4 


S; 

'20 / 
40/ 
30/ 

' 

/ 



FOR SPECIAL INCLINATIONS AND VALUES OF (n) 
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b 

me of 
clma 

n =5 030 

( 

tion 

o\Lr) 

N 

log N 

D 


8620 

1865 

0 2706429 

1 5547 O 80 


8640 

1861 

0 2696638 

1 5563930 


3660 

1 856 

0 2686911 

1 6580775 


8680 

1852 

0 2677248 

1 5597620 


8700 

1 848 

0 2667647 

1 5614465 


3720 

1844 

0 2658109 

1 5631310 


8740 

1 840 

0 2648635 

1 5648155 


3760 

1 836 

0 26S9220 

1 5665000 


3780 

1 832 

0 2629860 

1 5681845 


3800 

1828 

0 2620570 

1 5698690 


3820 

1824 

0 2611334 

1 5715535 


3840 

i 821 

0 2602157 

1 5732380 


3860 

1817 

0 2593038 

1 5749225 


3880 

1813 

0 2583976 

1 5766070 


3900 

1809 

0 2574970 

1 578‘»915 


3920 

1806 

0 2566020 

1 6799760 


8940 

1802 

0 2557126 

1 5816605 


3900 

1798 

0 2548280 

1 5883450 


8980 

1793 

0 2539501 

1 5850295 


4000 

1791 

0 2530771 

1 6867140 


4020 

1787 

0 2522094 

1 5883985 


4040 

1784 

0 2513470 

15900830 


4060 

1780 

0 2504897 

1 5917675 


4080 

1777 

0 2490374 

1 5934520 


4100 

1773 

0 2487903 

1 5951365 


4120 

1770 

0 2479483 

1 5968210 


4140 

1766 

0 2471113 

1 59850^5 


4160 

1763 

0 2462793 

1 6001900 


4180 

1760 

0 2464522 

1 6018745 


4200 

1766 

0 2446299 

1 6035590 


4220 

1753 

0 2438125 

1 6052435 


4240 

1750 

0 2429999 

1 6069280 


42C0 

1747 

0 2421919 

16086125 


4280 

1743 

0 2413887 

1 0102970 


4300 

1740 

0 2405903 

1 0119816 


4320 

1737 

0 2397963 

1 6136660 


4340 

1734 

0 2390009 

1 6153505 


4360 

1 731 

0 2382219 

1 6170350 


4880 

1728 

0 2374414 

1 6187195 


4400 

1725 

0 2366654 

1 6204010 


4420 

1 721 

0 2358930 

1 6220885 


4440 

1 718 

0 2351263 

1 6237730 


4460 

1715 

0 2340033 

1 0254575 


4480 

1712 

0 2336046 

1 6271420 


4500 

1709 

0 2328500 

1 0288265 


4520 

1706 

0 2320996 

1 C30oll0 


4540 

1704 

0 2313534 

1 6321955 


4500 

1 701 

0 2306113 

1 6338800 


4580 

1 698 

0 2298733 

1G3j5W5 


4600 

1695 

0 2291392 

1 6372490 




130 


VALUES OP N, LOG N, AND D 


j Siue of 
Inclina- 
tion 

(1 over): 

4620 

4640 

4660 

4680 

4700 

4720 

4740 

4760 

4780 

4800 

4820 

4840 

4860 

4880 

4900 

4920 

4940 

4960 

4980 

5000 

5040 

5120 

5200 



n = *012 



n = -013 


Sine of 
Indina- 

N 

log. N 

D 

N 

log. N 

D 

tion 
(1 over) 

8-024 

0-4806488 

-65557341 

2-854 

0-4558995 

•71020453 

4620 

8-019 

0-4798094 

-65624721 

2-848 

0’4545S72 

■71098448 

4640 

3-012- • 

0-4789142 

-65692101 

2-843 

0-4537790 

•71166448 

4660 

3-007 

0-4781929 

-65759481 

2-838 

0-4529747 

•71239438 

4680 

8-002 

0-4773954 

-65826861 

2-833 

0-4521743 

•71312433 

4700 

2-996 

0-4765918 

•65894241 

2-827 

0-4513778 

•71385428 

4720 

2-991 

0-4757920 

-65961621 

2-822 

0-4505851 

•71458423 

4740 

2-985 

0-4749961 

-66029001 

2-817 

0-4497963 

•71531418 

4760 

2-980 

0-4742041 

-66096381 

2-812 

0-4490114 

•71604418 

4780 

2-975 

0-4734158 

-66163761 

2-807 

0-4482302 

•71677408 

4800 

2-969 

0-4726312 

-66231141 

2-802 

0-4474527 

•71750403 

4820 

2-964 

0-4718503 

-66298521 

2-797 

0-4466788 

•71823398 

4840 

2-959 

0-4710730 

■66865901 

2-792 

0-4459086 

•71896393 

4860 

2-953 

0-4702994 

-66433281 

2-787 

0-4451421 

•71969888 

4880 

2-948 

0-4695295 

-66500661 

2-782 

0-4443792 

•72042383 

4900 

2-943 

0-4687632 

-66568041 

2-777 

0-4486199 

■72115378 

4920 

2-938 

0-4680004 

-66635421 

2-772 

0-4428642 

•72188373 

4940 

2-933 

0-4672411 

-66702801 

2-768 

0-4421119 

■72261868 

4960 

2-927 

0-4664853 

•66770181 

2-763 

0-4413631 

•72334368 

4980 

2-922 

0-4657830 

•66837561 

2-758 

0-4406178 

1 

■72407358 

5000 

2-912 

0-4642386 

•66972821 

2-749 

0-4391375 

■72553348 

5040 

2-893 

0-4612905 

•67241841 

2-730 4 

0-4362174 

•72845328 

5120 

2-873 

0-4583948 

•67511361 

2-712 

'3497 

•73137308 

5200 



./^rrrroAOOl 

o-AO*: 

... -32S 

•734292SS 

5280 1 



lOIt SPEOIAI. 11>OLI>ATIONS AND VALDES OF (n) 


n = 014 


lop > I> 


0 432^237 70483u65 


0 4317182 76o62175 

2 097 

0 4 509168 76ftl0785 

2 092 

0 4301193 7671939D 

2 087 

0 42932^7 7679800O 

2 084 

0 42853^9 70876615 

2 678 

0 4277o00 769^5220 

2 673 

0 4269080 77033835 

2 008 

D 4261899 77112446 

2 063 

0 4254155 771910o5 

2 059 

0 4246447 77269665 

2 0j4 

0 4238775 77348275 

2 M9 

0 4231141 77426885 

2 645 

0 4223543 7750o49j 

2 040 

0 4215982 7758410O 

2 035 

0 4208157 77002715 

2 031 

0 4200967 77741325 

2 020 

0 4193512 77819930 

2 622 

0 4186091 7789S545 

2 017 

0 417870> 77977155 

2 009 

0 41G1037 78184376 

2 501 

0 4135104 7W4b8l5 

2 574 

0 410CC94 787C3200 

2 558 

0 4078792 7907769o 

25)2 

0 10j1383 70392135 

2 5‘’0 

0 402U52 79700)7^ 

2 511 

0 39979S3 80021015 

2 190 

0 3971901 80335455 

2 481 

0 3940381 b0049y9,> 

) 2 407 

0 89 >1224 80904330 

) 2 rs 

0 3896479 8127877 > 

1 2 419 

0 8872135 81593215 

> 2 420 

0 3SJ8182 819076^5 

) 2 412 

0 3821009 8222209^ 

0 2 400 

0 801400 82''30j35 

0 2 387 

0 3778 >03 8284)0975 

0 2 575 

0 37''G071 83165415 

0 2 36 5 

0 3733921 83479^)5 

0 2 3)1 

0 8712103 83794290 

•0 539 

OSOnoOlO 8110873) 

0 2 5'’8 

0 66913) 844‘>317o 

0 2 317 

0 )6JS 69 81737015 

^ 2 300 

0 G’«003 8)0)20)5 

•4) 2 2% 

0 3CO7711 8 366490 

■0 2 2si 

0 5)S77)1 feoO^^WJo 

« 2 279 

0 3 77''0) M«l.S155 

10 2 274 

0 1 rsoia 8 tnioV'i 

29 2 2(jI 

l0 3 4‘'0l9 M) 00S15 

22)1 

*03)2)160 8C0212’'5 


0- >10 02 8601‘.nj 



n = 016 


Sine of 
fnclina 

N 

log N 

D 

1 ovet) 


0 4116740 

81946676 

4020 

2o76 

0 410S7ol 

82030901 

4640 


0 4100802 

82115126 

4660 

2 5GC 

0 4092893 

82199351 

4680 

2 562 

0 4085020 

82283o76 

4700 

2 557 

0 4077188 

8‘’367801 

4720 

2 552 

0 4069394 

82452026 

4740 

2 648 

0 4061639 

825362ol 

4760 

2 543 

0 40o3923 

82620470 

4780 

2 539 

0 4046242 

82704701 

4800 

2 534 

0 4038599 

82788926 

4820 

2 530 

0 4030993 

82873151 

4840 

2 525 

0 4023423 

82937376 

4860 

2 521 

0 4015890 

83041601 

4880 

2 517 

0 4008394 

8312o8’6 

4900 

2 512 

0 4000933 

832100^1 

4920 

2 508 

0 3993507 

83294276 

4940 

2 504 

0 3980116 

83378j01 

4900 

2 500 

0 0978760 

8346‘>726 

4980 

2 495 

0 3971439 

83o469ol 

5000 

2 487 

, 0 3956809 

83715401 

6040 

2 471 

1 0 3928223 

840o2301 

5120 

2 455 

1 0 3900070 

84889'>01 

5200 

2 439 

0 8872424 

&t7261QI 

5280 

2 424 

0 3845270 

8o063001 

5360 

2 409 

' 0 38)8j73 

85399001 

5440 

2 395 

0 3792378 

8^736801 

6520 

2 380 

0 3766612 

86078701 

5600 

2 oOV 

0 3741282 

86410C01 

5680 

2 3o3 

10 3716376 

86747501 

5760 

2 340 

!o3691B84 

870844QI 

5810 

2 327 

1 0 3GG7791 

87421301 

5920 

2 314 

0 3G44088 

877oS201 

6000 

2 302 

1 0 3620764 

8S09j101 

6080 

2 290 

1 0 3597809 

8843 >001 

6160 

2 278 

0 3j75214 

88768901 

6240 

2 266 

1 0 3oj2970 

8910 801 

6320 

2 2o5 

1 0 3o310b7 

89412701 

6400 

2 244 

0 3o09490 

89779001 

0480 

2 233 

0 348S249 

90116501 

6560 


1H2 




2 - 2.10 

2-210 

2 - 2 . J 2 

2-22S 

2-221 




2-220 


20 io 


I . 

»I20 
2200 
2280 
2260 

2440 
2220 
2600 
2080 
2760 

, 2840 
, 5020 
, 6000 
, 60S0 ' 
6160 

6240 
, 6220 
, 6400 
; 6480 
6560 

^ 6640 
, 6720 ‘ 

6800 
6880 
' 6960 

7000 
. 7040 
7120 
7200 
7-280 


2-210 
2-206 
2-202 
2 '208 
2-202 

2-287 
2-272 
-^• 2.;8 
2-214 
2-220 

2-217 
2-208 
2-101 
2-178 
2-166 


' ^'-^ 6880.10 
(^■6680102 
0 - 067 -> o -, 

' 0 - 266.1487 

0 -'" 6 . 7 , SO;jo . . ni ^~^002 
0'6640627 .n I ?^''^-^60 

0 - 66122.10 . n ^^^ 08 l 2 

0 - 662201 : : 
6 ‘ 662«608 n !'^ 0 l 722 

0 - 662 l :} 2 s .n -^00180 
0 - 261 4 1 02 .q f } 0'^022 

o . mono :, 

o -' S ?? :»if 
5 :? Wj .^; S » 



2-090 

2-006 

2-002 

2-089 

2-08,1 


" •>‘ nn )274 . 8 ,:; r'*wo 

0-648-2890 nn^^-OhJ 
<0-84.-:: ^0401725 

' 0-6420060 .:^' J ^ 02.25 

0-6262648 '• -nai^^^Oo 

I 0 32 l 8 n ‘ Ar \ 1 


; j .' uo - 2220’4 

bn !::: /;-®s 

0-303-2841 7 

h 083 om ' l - olo'S 

/ o'SsK ' j '° f 2 S 204 

o ' S^rlk 


2-000 
1-088 
1-977 
1-966 
1 '9,12 

1-945 
1-935 
1-925 
1-915 


lo - S^^o l-uSf / ^^^0 

0 6085468 /l-isjfSf / 5280 

/ o - sooooi , / ^^<50 

10-2984818 / 5440 

' 0 - 296017 J I S ^74 / 5520 

•^ T ^ 59 i 7 llSff 04 SGoS 

0-2S887«, , , / '^760 , 


1-696 

1-886 

1-877 

1-869 

1-860 

1-851 
1-843 
1-835 
1-8-27 
1-819 



o - Wm ^ 

0-2865794 ll-il-l?^ 

ZTWli 

I °' 2 r 58 ®l 

folates 

0 » 49(,6 / 4 : SS | 

0’267^7yfr b, 

10-2655600 l ' 2 m 5 ^~^ I 

0-2686358 7 -97 So / ^720 
'0-2617397 l-2lQ~:f^ / ^^60 
, 0-2.598725 /l 224oS| / 

'0-2589493 1.92«9 ! 

[0-2580330 /l 2 SS 

; o?«S 


>760 , 

1840 
5920 
6000 
6080 
6160 

6240 
6320 
6400 
6480 
6560 

6640 
6720 


FOR SPECIAL INCLINATIOKS AND \ \LUEb OF (n) 
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n = 0225 


n = 0250 

tiou 

1 over 

N 

)o„ N 

D 

N 

log N 

D 

4620 

1988 

0 2984449 

1 2292001 

1870 

0 2717701 

1 3657779 

4640 

1985 

0 2976874 

1 2304635 

1 866 

0 2710240 

1 8671817 

4660 

1 981 

0 2969338 

1 2317269 

1863 

0 2702819 

1 3685854 

4680 

1 978 

0 2961841 

1 2329903 

1860 

0 269o437 

1 3699892 

4700 

1 974 

0 2954383 

1 2342536 

1857 

0 2688092 

1 3718929 

4720 

1971 

0 2946964 

1 2355170 

1854 

0 2680786 

1 3727967 

4740 

1963 

0 2939.^82 

1 2367804 


0 2673518 

1 3742004 

4760 

1964 

0 2932239 

1 2380438 


0 2666288 

1 3756042 

4780 

1961 

0 2924934 

1 2o93071 


0 26o9096 

1 3770079 

4800 

1 958 

0 2917666 

1 2405705 

1842 

0 2651942 

1 3784117 

4820 

1 955 

0 2910434 

1 2418339 

1839 

0 2644824 

1 3798154 

4840 

1951 

0 2903238 

1 2430973 

1 836 

0 2637743 

1 3812192 

4860 

1948 

0 2896079 

1 2443606 

1 833 

0 2630098 

1 3826229 

4880 

1945 

0 2888957 

1 2456240 

1830 

0 2623688 

1 3840267 

4900 

1942 

0 2881871 

1 2468874 

1827 

0 2616714 

1 8854304 

4920 

1939 

0 2874820 

1 2481508 

1824 

0 2609775 

1 3868842 

4940 

1935 

0 2867804 

1 2494141 

1821 

0 2602872 

1 3882879 

4960 

1932 

0 2800822 

1 2506775 

1 818 

0 2596003 

1 0896417 

49S0 

1929 

0 2853874 

1 2519409 

1 815 

0 2589168 

1 8910454 

5000 

1926 

0 2846961 

1 2532048 

1812 

0 2582868 

1 8924492 

5040 

1920 

0 2833238 

1 2557310 

1807 

0 2568870 

1 3952567 

6120 

1908 

0 2800191 

1 2C07845 

1796 

0 2542271 

1 4008717 

6200 

1897 

0 2779662 

I 2058380 

1 785 

0 2516188 

1 4064867 

6280 

1885 

0 2758636 

1 2709915 

1 774 

0 2490G07 

1 4121017 

6860 

1874 

0 2728097 

1 2759450 

1764 

0 2465512 

1 4177167 

5440 

1 863 

0 2703030 

1 2 >10985 

1754 

0 2440S88 

1 42S3317 

6520 

1853 

0 2678420 

1 2860520 

1746 

0 2416719 

1 4289467 

5600 

1843 

0 2654255 

1 29110^5 

1 735 

0 2392993 

1 4345617 

6680 

1833 

0 263QS21 

1 2961590 

1726 

0 2369697 

1 4401767 

5760 

1823 

0 2607208 

1 3012125 

1717 

0 2 146820 

1 4457917 

5840 

1813 

0 2o84302 

1 3062660 

1708 

0 2324348 

1 4514067 

5920 

1804 

0 2561791 

1 3113195 

1 699 

0 2302271 

1 4570217 

6000 

1795 

0 2539666 

1 3163730 

1691 

0 22b0578 

1 4626367 

6080 

1 786 

0 2017915 

1 3214265 

1682 

0 2259259 

1 4682ol7 

0160 

1 777 

0 2196529 

1 3264800 

1674 

0 2238302 

1 4738667 

6240 

1 768 

0 2175499 

1 3315335 

1666 

0 2217699 

1 4794817 

6320 

1 760 

0 2154815 

1 3365870 

1 659 

0 2197441 

1 4850967 

6400 

1 762 

0 2134467 

1 341640D 

1 631 

0 2177518 

1 4907117 

6480 

1744 

0 2414447 

1 3466940 

1644 

0 2157922 

1 4903267 

6o60 

1736 

0 239474. 

1 3517476 

1636 

0 2138644 

1 5019417 

0640 

1728 

0 237o359 

1 3568010 

1 629 

0 2119676 

1 5075507 


1 720 

0 2joG274 

1 3618545 

1 622 

0 2101012 

1 5131717 

csoo 

1713 

0 238748b 

13669080 

1615 

0 2082643 

1 5187867 

68^0 

1706 

0 2318991 

1 3719615 

1609 

0 2064563 

1 5244017 

0900 

1698 

0 2 100776 

1 3770150 

1602 

0 20407C3 

1 5300167 

7000 

1 695 

0 2291771 

1 3795418 

1599 

0 2037965 

1 5328242 


1692 

0 2282836 

1 3820685 

1596 

0 2029237 

1 535G317 


1 685 

0 2265165 

13871220 

1580 

0 2011979 

1 5412467 


1678 

0 2247759 

1 3921755 

1583 

0 1994985 

1 546SG17 


1 671 

0 2230610 

1 3972290 

1677 

0 1976216 

1 5524767 


Siiieof 

iBclitia 

tlOQ 

(1 over) 

4620 

4640 

4660 

4680 

4700 

4720 

4740 

4760 

4780 

4800 

4820 

4840 

4860 

4880 

4900 

4920 

4940 

4960 

4980 

6000 

6040 

5120 

5200 

5280 

5860 

5440 

5520 

o600 

5680 

5760 

5840 

6920 

6000 

6080 

6160 

6240 

6320 

6400 

6480 

6o60 

6640 

6720 



1 


'fGSO I 

4700 / 


4720 

4740 

'4780 
4800 
4820 
i 840 
S60 f 
?S0 / 


r ' /u 
4-767 
4-764 
4-761 


7-’'- 

4 705 


So / 4 - 7^2 

to / 4 - 74 Q 

) / 4-74^ 

/ I 

f 1 

4-788 /, 
4'780 ! 
^'727 
4-725 /P 
1-700 '0-: 

4-719 

, I 0'9 


/jV^SSOg 

^& 480 io ’ISlOQy / 


148160 ^^' 


S '!^14785 S 
/o“'§5% 

7^0 ! f^'Oio 11^^^4294 i 

'n.1^^0205 l! ^^'7445 
4 ^ ! n-^‘f 7840 jz 

'o 0-29-0^40 ‘ I '.f ^70617 I 

^ ; O-ot'^4)08 ; /. pf«6059 / 

( r ^^‘ 78211 1 Imison 

IS-0^^9919 I, ^41 

O-ioo'^781 :l'^^47a24 I 

/»'323sf^ /iW«/^/ . 

/»-22i33y /■'■WsWl / i* 
44-2l9noy 9 I l'56nc^ I 4- 


4-70 i 
4-694 
4-684 
4-674 

4-665 
4-656 
4-647 I 
^-688 
■680 I 


/ ,^toto 9 
/ --^to-sg 
i-68^ 
4-681 

4-678 I 
4-675 / 
/to7s 

4-670 i 
4-667 /i^ 


0 - 2 oo }444 I i-Sf '6560 / , 


/ ^620 
/ ^ 6^0 
' 4660 i 
4680 
4700 


I 4-685 

4-662 

4-659 

4-657 

4-654 

4-652 I 
4-649 L 


^499402 h 6674680 / / 




6-2099440 


9S X ^056468 4-6027280 
3 /' ^^^^973 11^50769 . 

’ n’j 6^4761 X 42584 I 

0-jol4892 ji'.^^74299 I 

n y6558go 7 688QQg. j 

0-19 f 6449 I le627829 j 
r 4917257 1^459594 

0-fS68674 

t plulll i 

6 4827284 I 4 6768410 4- 

'■4818675 L ^^^80184 Z] 

4-686ioGg / 

4798256 ! i '^69l94g j 1-454 

■776384 I 1 6958714 I 4-452 

'60268 jjn ^6479 / 

07724 ^ I 4-441 

4-435 


tog / 

04 / 

to / P '^55 

4 / ,^’^28 

/ ^'^20 

/ / 

/ /-^Oo 

liST H 

I ‘^61 lo.- 
4 ■47>i 9 J 

4-469 6-1 

4-468 6-U 

4-^7 6-U 


/ 0-2170,^ r ‘602516? f ^80 

1 4 -64? 10 - 21 72??? 4 -6642010 / i 

4-644 ^?? 46559 ? ,' 605885 ? f^^O / 

•^•642 I? ^45915? i'60757oo f640 / 

/•?!/ is'^is:: s 

S-pSslfmZ°ho,o 

5^74 9’49919?? 4-707gqon / 

toj o-i?69088 ? 'P 47860 / 1 
58 ?Jp05lo fp4474o / rX^O j 

2 /o-«oC/7"«wo//S/ 

r / ^'-^287 D 7 I / -? •74ieo«„ r^760 

n} 889 §?? 4 - 755 iX?? ?620 / 

[UlTTo 

oxii -IS &i 


i- 59 j 

4-582 

p 574 

4-565 

4-558 


- 6-46X???? 4-809060 J ^^OC 

6-466998? 1 '645806? / 

6-465256^ , '8225440 I ?720 

6-4635512 P?89282o ??60 i 

/ 6-4627074 / / 69/?? 

6 - 46187 ?? 4 - 83988 qn / 

P' 642 ???? 7000 / 

6 4585805 ?‘849496o X6'40 1 



ron SPECIAL I^^CLTI^ATIO^S AND VALUES OE (n) 


135 


Sinoof 
Inclina 
tion 
(I over) 

4620 

4640 

4660 

4680 

4700 

4720 

4740 

4760 

4780 

4800 

4820 

4840 

4860 

4880 

4900 

4920 

4940 

4960 

4980 

SOOO 

C040 

0120 

0200 

0280 

0860 

0440 

0520 

0600 

0680 

0760 


0840 

Vhl/i, 



n s= 035 n =: 050 

' \ * log N ' D N 1 log N I D 


156) 

0 1945521 

1 563 

0 1938433 

1 560 

0 1931884 

1 558 

0 1924375 

1 5o5 

0 1917403 

1 IG-l 

0 1910469 

1 -ioO 

0 1903572 

1 548 

0 1896713 

1 545 

0 1889893 

1543 

0 1883100 

1 540 

0 1876361 

1 538 

0 18G9648 

1 536 

0 1862972 

1 53) 

0 1836331 

1531 

0 1849726 

1 529 

0 1843156 

1 526 1 

0 1838621 

1 524 ' 

0 ISoOllO 

1522 

0 1823851 

1620 

0 1817218 

1515 

0 1804452 

1 500 1 

0 17793U 

1498 

0 1754037 

1 490 

0 1780355 

1481 

0 1700904 

1 474 

0 1083718 

1 466 

0 1660983 

1 458 1 

0 1638681 

1451 1 

01616811 

1 444 ' 

0 159j3 jO 

1437 1 

0 1574291 

\ 4'a6 ' 

(ft 

1 42 5 

' 0 1j33328 

1416 

1 0 1513404 

1 411 

1 0 1493838 

1404 

0 1474621 

1 o98 

0 1455743 

1 392 

0 1437195 

1 -580 

, 0 1418969 

1 o81 

I 0 1401036 

137-5 

01383449 

1370 

iO 1360139 

1 56-1 

0 1349120 

1 3j9 

0 183238") 

1 354 

0 131592) 

1 851 

0 1807790 

1 849 

0 1299734 

1 544 

0 128.5806 

1 5.59 

0 1208136 

1 334 

0 1253118 


119120891 1337 

19140544 1385 

19160196 1 333 

19179849 1 831 

19199^01 1329 

19219154 1327 

1 9238306 1 325 

1 92»8459 1 323 

19278111 1321 

1 9297764 1 319 

1 9317416 1 317 

1 9337069 1 310 

19356721 1313 

19376374 1 311 

1 9396026 1 309 

1 9415679 1 307 

1 948<>831 1 305 

19454084 1304 

1 9474630 1 802 

1 9494289 1 300 

I 9533594 1 296 

I 9612204 I 289 

I 9690914 1 283 

1 9769424 1 276 

1 9848031 1269 

19926641 1263 

2 000>25l 1257 

2 0083864 1251 

2 0162474 1 245 

2 0241084 1 239 

2 0319694 1 234 

2 017G914 1 223 

,2 0555521 1218 

'2 0634134 1 213 

2 0712744 1 208 

2 0791354 1203 

2 0869904 1 198 

2 0948574 1 194 

2 1027184 1 189 

2 1105794 1 183 

2 1184404 1 180 

2 1263014 1 176 

2 1841024 1172 

2 14202 M 1168 

21459539 1 16G 

1 2 1498814 1164 

1 2 1 >77454 1 160 

2 1C56001 1156 

2 1734G74 1152 


0 1260402 2 7315559 
0 1253705 2 7348634 
01247048 2 7871709 
0 1240129 2 7899784 
0 1233847 2 7427859 
0 1227302 2 7455934 
0 1220795 2 7484009 
01214325 2 7512084 
01207893 2 7540159 
01201497 2 7668234 
01195136 2 7o9G309 
01188811 2 7624384 
0 1182521 2 7652459 
0 1176266 2 7680534 
01170047 2 7708609 
01103862 2 7786684 
0 1157712 2 7764759 
0 1161690 2 7792884 
01145511 2 7820909 
01189461 2 7848984 
0 1127460 2 7905134 
01103848 2 8017434 
01080741 2 8129784 
01058122 2 8242084 
0 1035977 2 8354334 
0 1 014290 2 8466CJ4 
0 0993047 2 8578934 
0 0972235 2 8691234 
0 09 j1841 2 8803534 
0 09318,>3 2 8915834 
0 0912260 2 9028134 

0 0874209 2 9252734 
0 0855732 2 9305034 
0 0837606 2 9477334 
0 0819823 2 9589634 
0 0802373 2 97019 U 
0 0785247 2 9814254 
0 0768430 2 9926534 
0 0751932 2 9038834 
0 0735728 2 9151134 
0 0719815 2 9263434 
0 0704187 2 9375784 
0 0088837 2 9488054 
0 0073756 2 9600334 
0 0GG6314 2 9056-184 
0 0058938 2 9712W4 
0 0014377 2 9824931 
0 0G300C0 2 99372.54 
0 0016007 8 00495 51 


Sine of 
Incliaa 
tion 
1 over) 

4620 
4640 
I 4660 
I 46b0 
4700 
I 4720 
4740 
I 4760 
4780 
I 4800 
4820 
4840 
I 4860 
48S0 
4900 
4920 
4940 
i 4960 
4980 
I 5000 
5040 
5120 
6200 
5280 
0360 
6440 
5620 
'5000 
5680 
5760 
'5840 

6000 

6080 

6160 

6240 

G320 

6400 

6480 

C5G0 

C640 

6720 

G800 

csso 

6960 

7000 

7010 

7120 

72(W 

72S0 



184 


/Sine of/ 

KiJ 


JQ ^ -0575 


/ 4620 

I 4640 

/ 4660 J 
/ 4680 / 
/ 4700 / 

/ 4720 / 
/ 4740 / 

/ 4760 / 
f 4780 / 
4800 


I 4820 
/ 4840 , 
/ 4860 
/ 4880 / 
/ 4900 / 

/ 4920 / 
/ 4940 / 

/ 4960 / 
f 4980 / 
5000 


1-778 

1-770 

1-767 

1-764 

1-761 

1-758 
1-755 
1-752 
1-749 I 
^-747 I 


K 


>•24578# //|0fS8l 


/ 5040 
/ ^120 
I 5200 
/ 5280 J 
/ 5360 / 

/ 5440 / 
/ 5520 
I S600 
J 5680 / 

/ 5760 / 

/ 5840 
I 5920 / 

/ 5000 / 

/ 5080 / 

/ 5160 

I ^^40 / , 

/ 5320 / T 
/ 5400 / 

/ 5480 / 1 

/ 5560 / 

/ 5720 / 

/ 5800 / f; 

/ 5880 / /.'J; 

/mm/ 

/ 7040 / 

/ 7120 / 7 ^77 

7200 / 

7280 / 7^ f ®5 

' 1-500 


/ 7-74J 

' 1-788 

1-785 
1-783 

1-780 
1-727 
1-725 ‘ 

1-722 ' 

4-719 / 


/ " ■^•*001488 1 
1^-^428800 i tr}^^^46 
(^■2421747 i^^}47087 
'^'^2529 

^‘^407757 !}'^47797q ^ 

5;24008I6 /?;li^34li 


/ 4-692 

§ 

? '^3 /olf / J -eS? / *'^23 

4-670 / n „ 54085 / 7 .«c^i:40o / 4740 

4-652S / , 

^ 2220140 / 1 5 / 4780 

/5-2213297 L ^^^40 4S00 
f / ^’2206388 / 7^'®^^7785 / 482n / 
7® 0-2l99f « / '^^^630 / igi 

0-2192689 /7^ ‘0191475 / igao / 

/o'2W5907";i:M“83|o/4S8o/ 

/3'2J79I67/,; “®/®0o/ 

; 0-21 72469 / 7^ ‘0542010 Ugon 
I Q ^465592 1-667S / ^^^0 
lnB^^456 /l -660^/00 / 4960 

44-2189451 h<400 

0-2118641 1-H»fn^^4> / 5040 / 

/ 0-2088345 /l-fili^iOO / 5120 / 

0'203923i /i-7mn||0 / 5280 / 

0-20l.P«. r ^^^^00 5860 




bine oil 

/4nciio(j/ 

/ flOfl j 

(4 over)/ 


/«‘2557040^'&1^04 

^‘2580205 /, .0 ^ 
0-2373405 / 7^5176 


; 4-744 

/ 4-704 

/ 4-694 

/ 4-684 

/ 4-674 

' 4-665 

4-656 
4-647 
4-638 I 
1-680 

1-622 L 

4-614 ( 

1-606 r 
1-598 0 

4-590 n. 


,“■230-9902 ;f?2S8M9 
'"■23532a/f?Ml500 
3-23999,0 


/ 3-2l902if ; ,^?M36((9 


1 0-2099442 /, I, 

n"B?23I uSili 


1-588 

4-576 

4-569 

1-562 

1-555 

4-548 
4-542 
4-535 
4-529 , 


b-20! I4-65890S^ 

44-2014973 I !Sf^^09 
10-1994761 I 

^:L^^^058 bl'SOH / 


5411 ^‘065 

t! -o'l 

47/ 4-552 

59 / ,^‘049 

)0 I 4-646 
1/ 7^ ‘044 ; 

/ 4-642 / 

f I ^‘037 /, 

/ 7^ -0^7 

/ 4-608 /o 

/ 4-599 0- 

I 4-591 Q.t 

1-582 0-1 

1-574 0, 

4-565 0 7, 

3- 358 

4- 550 /o-7Q; 

^‘042 

l-/7f>/r / ^ 48f 

4-5« 0-186 

l-sin /o-483: 

-^020 /0-7,>7r 


. „ -3»eJ014Q 1 5: 

/ 0-4917257 '1 •'1^70594 

km!T4 

wife/ 


I / 4-513 

; / 4-507 

/ 4-500 

/ 4-494 
I 1-487 

f 4-481 
’ 1-475 

1-469 
1-468 I 

1-457 

1-454 L 
4-452 /; 
4-446 Q 
4-441 0 

4-435 0 


4-591 n.on, ^‘^012600 536 

s ffs 

0-1924899 l-7^fnp44 / 5680 J 

.-f 0-19020oJ ^ h^OO 

.rqr / 0-4881375 / ^‘J^46880 / 5840 / 

J90 /0’4839S74 / 0000 / 

■'O / O-lSige^Q /l^fiSO / 0080 / 

to ob^0306 /i-?J|S / 6240 / 

- teiS/s/ 

0-1723735 lllolSnn / O^SO / 

' ! 0-170558. 44560 1 

j 0-1687578 I 'siS'^ / 0540 
0-4669086 l-S^^O / 6720 
0-1652584 hS^40 / 6800 / 
/0-4635511 /l filSO / 6880 / 

0-162787. ^ h^OO 

/ 0-1618709 / 7000 

0-1602171 /l-lfoI^OO / 7040 / 

/ 0-1585895 /l-SSo 00 / 7120 
1 0-1569871 i-groQ^f / 7200 / 
/ 8629720 / 7280 / 



TOT. SPLCIAL I^CLINATlOlsb ANT5 VALUES OF ()i) 


lo6> 0 1945521 
1 o6J 0 193843<3 

1 SCO 0 19313&1 

15^8 0 1924375 

1 o5 Q 1917403 

1 o53 0 1910469 

1 ^50 0 1903572 

1548 01896713 

1 545 .0 1889893 

1 543 0 1883109 


01876361 19317416 
01869648 19337069 
1 0 1862972 1 93.>672l 
‘,018^6381 19376374 
101849726 19396026 
'01843156 1941o079 
101886621 1943o33l 
'018o0U9 19454984 
(018236ol 19474636 
j 0 1817218 j 1 9494289 
I 0 1804452 ( 1 9^88a94 
0 1779314 1 1 9612204 
' 0 1754037 1 1 9690S14 
0 1730555 1 1 9769424 
j 0 1706004 (19848084 
^0 1033718 119926644 
0 1660983 , 2 00(K>251 
0 1038680 2 0083864 
101616811 12 0162474 
' 0 159o850 ’ 2 0241084 
1 0 1574291 1 2 0319694 
0 15x»3620 1 2 0398304 
'0 1 533328 [2 0176914 
101513404 l20o55524 
101493838 ' 2 0634134 


Sine of 
Inclma 

• tion 

D (1 over) 

2 7315559 4620 

2 7343634 4640 
2 7371709 4660 

2 7399784 4680 

2 7427859 4700 
2 7455934 4720 

2 7484009 47 40 

2 7512084 4760 
2 7540159 4780 
2 7568234 4800 


0 1195136 ! 
0 1188811 
0 1182521 
0 1176266 
0 1170047 
0 1163862 
01157712 
01161595 
01145511 
0 1139461 


2 7736684 
2 7764769 
2 7792834 
2 7820909 
1 2 7848984 
2 7905134 
2 8017434 
. 2 8129784 
, 2 8242084 
1 2 8854384 


0 1014‘’00 
0 0093047 
0 0972235 
0 0951841 
0 0931853 
0 0912260 
0 0893048 
0 0874209 
0*0855732 
0 0837606 


hid in I 
tion 


10000 

lOOSO 

10160 

10240 

10320 

10400 

10480 

10560 

10640 

10720 

10800 

10880 

10960 

11000 

11040 


VALUJ^y OF N, 

f 

1- 

n = -009 

•) 

lo^'. X 

! ]) 

1 

) 3-072 

0-4S7-t769 

5-6001301 

) 3-05S 

0--1854991 

5-6293441 

3-018 

0-4810322 

5-6445040 

3-015 

0-4835464 

j 5-6495581 

3-031 

0-4816177 

1 5-6697721 

3-018 

0-47971 28 

j 5-6899861 

3-005 

0-4778311 

1 5-7102001 

2-992 

0-4759723 

i 5-7304141 

2-979 

; 0-4741359 

i 5-7506281 

2-967 

0-4723212 

5-7708421 

2-955 

0--1 705279 

5-7910561 

2-913 

0'468755G 

i5-8n2703 

2-931 

0-4G70039 

: 5-8314841 

2-919 

i 0-4652723 

5-8516981 

2-908 

i 0-4635606 

! 5-8719121 

2-890 

0-4618681 

: 5-8921261 

2-885 

0-4001946 

5-9123401 

2-87-1 

0-4585398 

5-9325541 

2-8C} 

0-4569034 

5-9527681 

2-853 

0-455-2850 

1 5-9729821 

2-8.12 

0-4530811 

' 5-9931961 

2-832 

0-4521007 

! 6-0134101 

2-827 

0-4513152 

0-0235171 

2-822 

0-4505342 

' 6-0336241 

2-812 

0-4489843 

; 6-0538381 

2-802 

0-4474509 

‘ 6-0740521 

2-792 

0-4459336 

1 6-0942661 

2-782 

0-44443-22 

G- 1144801 

2-773 

0-4429403 

i 6-1346941 

2-704 

0-4414758 

j 6-1549081 

2-754 

0-4400201 

,G- 1751221 

2-745 

0-4385794 

! 6-1953361 

2-730 

0-4371532 

: 0-2155501 

2-727 

0-4357413 

' 0-2357641 

2-719 

0-4343434 

6-2559781 

2-710 

0-4329593 

6-2701921 

2-701 

0-4315888 

6-2964061 

2-693 

0-4302317 

6-3166201 

2-085 

0-4288878 

6-3368341 

2-676 

0-4275568 

6-3570481 

2-668 

0-4262386 

6-3772621 

2-660 

0-4249329 

6-3974761 

2-652 

0-4236396 

6-4176901 

2-645 

0-4223586 

6-4379041 

2-637 

0-4210895 

6-4581181 

2-629 

0-4198321 

6-4783321 

2-622 

0-4186864 

6-4985461 

2-614 

0-4173521 

6-5187601 

2-611 

0-4167391 

6-52S8671 

2-607 

0-4161290 

6-5389741 


2-838 

2 - 82 r) 

2-810 

2-813 

2-800 

2-788 

2-776 

2-765 

2-753 

2-742 

2-731 

2-720 

2-709 

2-699 

2-688 

2-078 

2-008 

2-058 

2-048 

2-038 

2-029 

2-019 

2-015 

2-010 

2-001 

2-592 
' 2-583 
2-574 
2-566 
2-557 

2-549 

2-541 

2-533 

2-524 

2-517 

2-509 

2-501 

2-493 

2-486 

2-478 

2-471 

2-464 

2-457 

2-449 

2-442 

2-436 

2-429 

2-422 

2-419 

2-415 


n = -010 

0-4529818 ! -62323008 
0-4510348 i -62548208 
0-4495907 i -62716718 
0-4491124 ! -6277-2808 
0-4472143 I -62997408 

0-4553399 1 -03222008 
0-4434880 i -03440008 
0-4410000 j -6307120S 
0-4398537 ! -63895808 
0-4380090 I -64120408 

0-4363000 ! -04345008 
0-4345038 I -64509008 
0-4328421 -04794208 
0-4311405 -65018868 
0-4294587 | -65243408 

0-4277961 -65468008 
0-4201524 -05692008 
0-4245274 | -65917208 
0-4229208 -60141868 
0-4213320 I -60366408 

0-4197008 t -66591068 
0-4182009 I -66815C6S 
0-4174362 ! -66927968 


0-4166699 

0-4151485 

0-4136455 

0-4121576 

0-4106855 

0-4092289 

0-4077875 

0-4063610 
0-4049494 
0-4035522 
0-4021693 
0-4008004 ' 

I 

0-3994452 ! 
0-3981035 { 
0-3907752 i 
0-3954601 
0-3941578 

0-3928682 

0-3915911 

0-3903264 

0-3890738 

0-3878331 

0-3866042 
0-3853869 
0-3841809 
0-3835821 
0-3829861 ■ 



-67040208 
-07264868 

-67489408 9200 

-67714068 
-67938068 
•68163268 
•68387808 

•6861-2468 
•68837008 
•69061668 
•69-2S6268 
•69510868 


! -69735408 j 
f -69960068 J 
'•70184668 1 
•70409268 1 
•70033868 J 

•70858468 1 
•71083068 1 
•71307668 1 
•71532208 1 
•71756808 1 

•71981468 1 
•72206068 1 
•72430668 1 
•72542968 1 
•72655268 1 


liMl 

j] 
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o 

li 

a 

\ 

log \ 

B 

2 646 

0 122 670 

; 0H55G034 

2 034 

0 420)>jn0 

1 OHS01094 

2C2G 

0 4192268 

[ 68988389 

2 023 

0 41b7 .55 

69050161 

2GU 

0*4168862 

69297214 

2 000 

0 4150407 

09S44274 

2 590 

0 41J218J 

69791331 

2 570 

0 4114185 

70038191 

2 508 

0 4096410 

70287154 

2 558 

0 4078831 

707)2514 

2 548 

0 4001505 t 

7077flo74 

2 533 

,D4014)6S ‘ 

71020034 

2 528 

'0 4027437 

7 I 273694 

2 518 

0 4010705 1 

I 71520751 

2 509 

1 0 3994171 ' 

71767814 

2 499 

lO 977828 * 

7201 1B74 

2 490 

'O )961674 

72201934 

2 481 

0 3945707 

7250S991 

8 472 

0 392992) 1 

1 727500 i4 

2 403 

0 3914310 ' 

1 73003114 

2 454 

0 )898883 ! 

1 73250174 

2 445 

0 )8'')C24 ' 

1 71497234 

2 441 

0 )8700g7 : 

1 730207G4 

2 4)7 

1 0 38C'<534 

l 73744291 

2 429 

'0 3H50C09 

' 73991 )74 

2 420 

1 0 38 18847 ' 

1 74238414 

2 412 

‘ 0 3824246 

74187474 

2 404 

0 1809S03 ' 

1 74702534 

2 390 

0 )70.514 . 

1 74979*94 

2 389 

0 3781377 

i 75226054 

2 381 

0 3707388 

1 75473714 

2 373 

0 8753548 

75720774 

2 306 

0 3739852 : 

1 75967834 

1 2 358 

0 3720295 

76214894 

2 351 

0 1712880 ; 

1 704C1954 

2 344 

0 3099002 

; 76709014 

2 3)7 

0 3686458 

: 76956074 

2 830 

0 8673447 

1 77203134 

2 323 

0 3860568 

; 77450194 

2 816 

0 3647817 

j 77697254 

2 810 

0 3035192 

77944314 

2 303 

0 3622691 

: 78191374 

2 290 

0 3D10313 

78438434 

i 2 290 

0 8 j98057 

78CS5404 

2 283 

0 3585919 j 

78932554 

2 277 

0 3573898 ! 

79179614 

2 271 

0 3^61093 

79126674 

2 265 

0 3550201 ! 

79073734 

2 262 

0 3544340 ^ 

79797264 

2 259 

0 3538519 : 

79920794 


0 W35032 i 7i0 7021 


0 3J14-173 j 863777G1 
0 3302822 80647281 
jo J201282 i 8G016&01 

'0 3285554 1 870515G1 
0 1279854 8718G32X 



ux' i'S, XjUU- iN, AND D 


Siiio of 


Incliiin- 


lion 

— 

(1 over) 

K 

7360 

2-351 

7440 

2-341 

7500 

2-333 

7520 

2-331 

7600 

2-321 

7680 

2-311 

7760 

2-302 

7840 

2-293 

7920 

2-284 

8000 

2-275 

8080 

2-266 

8160 

2-257 

8240 

2-249 

8320 

2-240 

8400 

2-232 

8480 

2-2-24 

8560 

2-216 

8640 

2-208 

8720 

2-200 

8800 

2-193 

8880 

2-185 

8960 

2-178 

9000 

2-174 

9040 

-2-170 

9120 

2-163 

9200 

2-156 

9280 

2-149 

9360 

2-142 

9440 

•2-136 

9520 

2-129 

9600 

2-122 

9680 

-2-116 

9760 

-2-110 

9840 

2-103 

9920 

2-097 

10000 

2-091 

10080 

2-085 

10160 

2-079 

10240 

2-073 

10320 

2-067 

10400 

2-061 

10480 

2-055 

10560 

2-050 

10640 

2-044 

107-20 

2-039 

10800 

2-033 

10880 

2-028 

10960 

2-023 

11000 

2-0-20 

11040 

2-018 


n = -013 

I log. K . : 

i 0-3711780} 
i 0-3603089) 
I 0-3679270) 
' 0-3674693 ' 

• 0-3656538 1 

0-363861 S' 
0-3620928 
I 0-3603463 
0-3586220 ; 
j 0-3569193 I 

0-3.552378 1 
0-3535771 1 
0-3519367 i 
0-3503162 ' 
0-3487154 

0-3471337 ' 
0-3455707 i 
0-3440262 
0-3424998 
0-3409911 1 

0-389499S i 
0-3380258 I 
0-3372950 
0-3365685 ' 
0-3351277 j 

0-3337031 ' 
0-33-22944 . 
0-3309014 I 
0-3295237 ' 
0-3281610 • 

0-3268131 ' 
0-3254799 I 
0-3241610 ; 
0-3228562 I 
0-8215652 

0-3202878 ' 
0-3190238 1 
0-8177730 
0-3165352 I 
0-3153102 I 

0-3140976 
0-3128975 j 
0-3117094 
0-3165335 
0-3093693 

0-3082167 

0-3070756 

0-3059456 

0-3053848 

0-3048267 


B 


-81020768 

-81312748 

•81531731 

•8160472S 

■81896708 


•82188688 

•82480668 

•8-2772648 

•830646-28 

•83356608 

•83648588 

•83940568 

•84232548 

■84524528 

•84816508 

•85108488 

•85400468 

•85692448 

•85984428 

•86276408 

•86568388 

•86860368 

•87006358 

'87152348 

•87444328 

•87736308 

•88028288 

•88320268 

•88612248 

•88904228 

•89196208 

•89488188 

•89780168 

•90072148 

•90364128 

•90656108 

■90948088 

•91240068 

•91.532048 

•91824028 

•9211600S 

•92407988 

•92699968 

•92991948 

•932S392S 

■93575908 

•93867888 

•94159868 

•94305858 

•94461848 


n = -014 


N 


2-235 

2-225 

2-218 

2-216 

2-205 

2-198 
2-189 
2-180 
2-172 ■ 
2-163 

2-155 

2-147 

2-139 

2-131 

2-124 

2-116 

2-108 

2-101 

2-094 

2-087 

2-080 

2-073 

2-069 

2-066 

2-059 

2-053 

2-046 

2-040 

2-033 

2-027 

2-021 

2-015 

2-009 

2-003 

1-997 

1-991 

1-985 

1-980 

1-974 

1-969 

1-964 

1-958 

1-953 

1-948 

1-943 

1-938 

1-933 

1-928 

1-925 

1-923 


lo". N 


D 


0-3491923 

0-3473533 

0-3459901 

0-3455388 

0-343748-2 

0-3419811 

0-3402369 

0-3385153 

0-3368158 

0-3351378 

0-3334809 

0-3318447 

0-3302288 

0-3286328 

0-3270564 

0-3254990 

0-3239603 

0-3224400 

0-3209379 

0-3194534 

0-8179862 

0-3165861 

0-3158173 

0-3151028 

0-3136859 

0-3122852 

0-3109003 

0-3095310 

0-3081769 

0-3068379 

0-3055137 

0-3042041 

0-3029087 

0-3016-273 

0-3003597 

0-2991037 

0-2978650 

0-2966375 

0-2954229 

0-2942209 

0-2930315 

0-2918545 

0-2906894 

0-2895364 

0-2883950 


0-2872652 

0-2861468 

0-2850396 

0-2844901 

0-2839434 


I -87253135 
, -87567575 
■87803405 
•87882015 
•88196455 

•88510895 

•88825335 

•89139775 

■89454215 

•89768655 

•90083095 

•90397535 

•90711975 

•91026415 

•91340855 

•91655295 

•91969735 

•92284175 

•92598615 

•92913055 

•93227495 

•93541935 

•93699155 

•93856376 

•94170815 

•94485255 

•94799695 

■95114135 

•95428575 

■95743015 

•96057455 

•96871895 

•96686335 

•97000775 

■97315215 

•97629655 

■97944095 

•98258585 

98572975 

98887415 

99201855 

99516295 

99830735 

1-0014517 

1-0045961 


' 1-0077405 
1 1-0108849 
1-0140293 
1-0156015 
1-0171737 


7360 

7440 

7600 

7520 

7600 

7680 

7760 

7840 

7920 

8000 

8080 

8160 

8240 

8320 

8400 

8480 

8560 

8640 

8720 

8800 

8880 

8960 

9000 

9040 

9120 

9200 

9280 

9360 

9440 

9520 

9600 

9680 

9760 

9840 

9920 

10000 

10080 

10160 

10240 

10320 

10400 

10480 

10560 

10640 

10720 

10800 

10880 

10960 

11000 

11040 
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n = 015 

N 

log L 

L 

2 134 

0 3291983 

93485501 

212) 

0 3273337 

93822401 

2119 

0 3260384 

04075076 

2 lib 

0 o255930 

94159301 

2 108 

0 3233263 

94496201 

2 090 

0 3220830 

94833101 

2 091 

0 320u62b 

9ol70001 

2 0^*) 

0 0186646 

9^506901 

2 07) 

0 3169887 

9d843801 

2 007 

0 0153342 

96180701 

2 0j9 

0 3137003 

9Gal7601 

2 0o2 

0 3120881 

96854501 

2 044 1 

0 3104956 

97191401 

2 037 ' 

0 3089229 

97528301 

2 029 

0 3073697 

978Cd>0l 

2 022 1 

OOOo8 5 j) 

9S202101 

2 OK) I 

0 3043200 

98o3900l 

2 00b 

0 3028229 

93875901 

2 001 

0 3013488 

99212801 

1995 

0 2998823 

99549701 

19b8 

0 2984381 

99886601 

1 982 

0 2970109 

1 00223»0 

1978 j 

0 296303O 

1 0039195 

1970 ' 

0 2950004 

1 0056040 

1 909 ^ 

0 2942062 

1 00*^9730 

190-. 

0 2928282 

1 0123420 

1956 

0 2914660 

1 0157110 

1950 

0 2901194 

1 0190800 

1944 

0 2887879 

10224490 

1939 

0 2874714 

1 02o8180 

1 933 

0 2861690 

1 0291870 

1927 

0 2848824 

1032)560 

1921 

0 2836094 

1 08o9250 

1 916 

0 2823504 

1 0392940 

1 910 

0 28110)0 

1 0426630 

190) 

0 27987o2 

1 0460320 

1 900 

0 2786)47 

1 0494010 

1 894 

0 2774492 

1 0527700 

1 889 

0 2762d67 

1 0561390 

1 884 

0 2750767 

1 0d9<)080 

1 879 

0 2739093 

1 0028770 

1 878 

0 2727541 

1 0662460 

1 869 

0 2716109 

1 0696150 

1 864 

0 2704797 

1 0729840 

1 8j9 

0 269 i600 

1 0763530 

1 855 

0 2692dl9 

1 0797220 

1 B50 

0 2871552 

10830910 

1 845 

0 2660697 

1 0864 600 

1 813 

0 2655310 

‘ 1 0831445 

1 841 

0 2649950 

j 1 0898290 
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VALUES OP N, LOO N, AND D 



10000 

lOOBO 

10160 

10240 

10320 

10400 

104S0 

10560 

10640 

10720 

10800 

10880 

10960 

11000 

11040 



n ==.-020 

N 

1 log. N 

1-782 

1 0-2509399 

1 - 771 ) 

0-2492299 

1-770 

0-2479633 

1-768 

0-2475440 

1-761 

0-2458818 

1-755 

0-2442427 

1-748 

0-2426262 







roE sriciM. ivias vi'ioxs \k'ii \ \i,in n iii (n 


Sme of 
Inclina 


n = 0250 


n »-■ -OOTh 


tlOQ 
[I over) 

h 

1(V K 

>' 

N 

l^'lf N 


7360 

1 571 

0 19Q177S 

1 77S(y)i7 

1 till 

(1 1711I5II 

1 7111 

7440 

1 505 

0 1917514 

1 f.«17fH»7 

1 IHO 

0 1728281 

1 7211 

7500 

1561 

019 5UH7 

1 7070180 

1 1H7 

II 17I05IU 

1 721 

7520 

1 '>50 

0 102950H 

1 7001217 

1 181 

0 171211 15 

) 720 

mm 

1 554 

0 loiaxao 

1 7710107 

1 178 

II 111117414 

1 70' 

7680 

1518 

0 1808101 

1 7807517 

1 170 

II 1082007 

1 7118 

7760 

1 54J 

0 1832H77 

1 7801007 

1 tOH 

0 1007111 

1 /n 

7840 

1507 

0 1807774 

1 5017817 

1 10 1 

II 1052178 

l 75r 

7920 

1 5J2 

0 1872838 

1 5070M07 

1 158 

0 II 17850 

) 757 

■ggQl 

1527 

0 18JH2I2 

10010117 

1 iW 

Oi02Jf5f« 

1 OH 

6080 

1 722 

0 182 J742 

1 0031.207 

1 III) 

0 \wtu\t 

/ 701 

8160 

1 517 

0 iHoonn 

101 12117 

1 111 

0 ir')5525 

1 775 

8240 

1512 

01705101 

1 <1108507 

1 1119 

0 irmiHi) 

1 78) 

6320 

1507 

0 1781721 

1 0271717 

1 115 

1) ir4f.3289 

1 /M, 

WOO 

1502 

0 1707811 

1 <.tl03(.7 

1 (1 

0 1551950 

I 79) 

84R0 

1 493 

0 1774'1>C 1 1 6 07017 

1 420 

0 I511H/I7 

) I/KJ 

S560 

1494 

01741001 11 0121107 

1 422 

0)52'' 8 

) »»';<, 

SWO 

14^^ 

0 17278.3 

1 0179,17 

1 418 

0 I5M/I10 

) 8)2 

8720 

14,1 

0 l714‘^'>-9 

1 05 17107 

1 414 

0 ivni/.) 

) 818 

8-00 

1 4^0 

O-KWOOI 

1 059JOJ7 

1 >10 

014 W>'> 

/ »'25 

&5-0 

1476 

O-IG-OIOO 11 0017707 

1 i<y. 

0 J47W/1 

) " J 


1471 

0-107090 1 

I 070' 117 

1 (</2 

0 H'y/oi 

) ".7 

s»/o 

1409 

Crl07O--2l 

1 07 {1^12 

1 t‘j> 

ir)yjr‘'i 

M >/ 

SOI-J 

1 iff: 

<rVAV,f> 

1 fntfffn 

1- M 

0-H54024 

) '*1 / 


1 403 

0-10.52515 

1 <>10217 

l-^l 

O'Hl/'TW 

) •’%* 

fts IJ 

14'0 

CrlOlV/TO 

1 <>72:>07 

y ft 

<>-14 U>\ 

1 A" 


1 455 

O102-T3> 

1 <//2-5n 



1 <>512 


1 451 


I-Oe^lOOT 

yyn 

frMi'fA', 

1 

90- 

1447 

0-10254 ^5 

I'lhVyy, 

1^-79 

t/ur,n'- 

J *-74 

5CJ' 

1445 

fnz*\vs\ 


J'TTO 


3 

Vij 

: 44' 


117 

x-n. 

•rl/Z '^2 

; 


i4y 

^'15717 -V 


\ iff* 

*e 

3 


z » i 

705 


7'/f, 

‘rZVA'Z'l 

3 


Z 


3-7 235»7 

3-V2 


3-y<' 

•»• - 

- 5— 



3 <•'«» 



urr 



Z'Zi ^-7 




IfX 

Z 


Z'Zi^/ZZ 

Z fZ-' 

'•Z. 


y ~'j 


'•z.'! ''<r> 

ZZZf’ff 

Z-ifiJ 




, - 

'C9r'75- 

Z'Z’J 52*77 



-vy 


-■3 O' 

zfy'Zi' 

Z'Zf^V^ 

z >>* 

^•Zj'Zf'"' 

'"'V ^ 

1 if 

--4 7 


7-777 4*''7 

7'‘>7 




Z Z, 


'’-77'* '7'" 

7'v>- 







" .'— r 

< "A 

Z''-*’ 


Z"'’*' 


Z''^ tf" 




- 

'Z"" 



7-i5r^ 

t 2?^ S 

5-'. 





'■•7 





/ 





l-nf 

i 


•- .i.-". "V-' 

1 

1 '■jT 

"’t 

! '>■— 

t 


A 

1 -^Or-V 


5 

i 



"7 ' 

1 -"jr 
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VALUES OF F, LOG N, AND D 


Sine of 
Inclina-! 

tiou 
(1 over) 


7360 

7440 

7500 

7520 

7600 


7680 

7760 

7840 

7920 

8000 


8080 

8160 

8240 

8320 

8400 


8480 

8560 

8640 

8720 

8800 


8880 

8960 

9000 

9040 

9120 


9200 

9280 

9360 

9440 

9520 


9600 

9680 

9760 

9840 

9920 


10000 

10080 

10160 

10240 

10320 


10400 

10480 

10560 

10640 

10720 


10800 

10880 

10960 

11000 

11040 


N 


1-430 

1-425 

1-421 

1-420 

1-415 


1-410 

1-406 

1-401 

1-396 

1-392 


1-388 

1-383 

1-379 

1-375 

1-371 


1-367 

1-363 

1-359 

1-355 

1-361 


1-347 

]-344 

1-342 

1-340 

1-837 


1-333 

1-330 

1-326 

1-323 

1-320 


1-316 

1-313 

1-310 

1-307 

1-304 


1-301 

1-298 

1-295 

1-292 

1-290 


n = -030 


1-287 

1-284 

1-281 

1-279 

1-276 


1-274 

1-271 

1-269 

1-267 

1-266 


log. N 


0-1554097 

0-1538563 

0-1527070 

0-1523267 

0-1508202 


0-1493363 

0-1478745 

0-1464343 

0-1450154 

0-1436172 


0-1422393 

0-1408813 

0-1395428 

0-1382232 

0-1369224 


0-1356399 

0-1343754 

0-1331285 

0-1318989 

0-1306861 


0-1294898 

0-1283098 

0-1277256 

0-1271457 

0-1259973 


0-1248643 

0-1237464 

0-1226434 

0-1215548 

0-1204805 


0-1194202 

0-1183737 

0-1173407 

0-1163210 

0-1163144 


0-1143206 

0-1133393 

0-1123704 

0-1114138 

0-1104691 


0-1095362 

0-1086149 

0-1077048 

0-1068061 

0-1059184 


D 


1-8697100 

1-8764480 

1-8815015 

1-8831860 

1-8899240 


1-8966620 

1-9034000 

1-9101380 

1-9168760 

1-9236140 


1-9303520 

1-9370900 

1-9438280 

1-9505660 

1-9573040 


1-9640420 

1-9707800 

1-9775180 

1-9842560 

1-9909940 


1- 9977320 

2- 0044700 
2-0078390 
2-0112080 
2-0179460 


2-0246840 

2-0314220 

2-0381600 

2-0448980 

2-0516360 


2-0583740 

2-0651120 

2-0718500 

2-0785880 

2-0853260 


2-0920640 

2-0988020 

2-1055400 

2-112-2780 

2-1190160 


2-1257540 

2-1324920 

2-1392300 

2-1459680 

2-1527060 


2-1594440 

1661820 

729200 

,2890 

,580 



n = -035 


Sine of 
Inclina- 

N 

log. N 

f 

D 

tion 
(1 over) 

1-330 

0-1237546 

2-1813284 

7360 

1-325 

0-1222613 

2-1891894 

7440 

1-322 

0-1211567 

i 2-1950851 

7500 

1-321 

0-1207914 

2-1970504 

7520 

1-316 

0-1103444 

1 2-2049114 

7600 

1-312 

0-1179198 

1 

2-2127724 

7680 

1-308 

0-1165170 

2-2206334 

7760 

1-304 

0-1151357 

2-2284944 

7840 

1-299 

0-1137755 

2-2363554 

7920 

1-296 

0-1124358 

2-2442164 

8000 

1-292 

0-1111160 

2-2520774 

8080 

1-288 

0-1098160 

2-2599384 

8160 

1-284 

0-1085353 

2-2677994 

8240 

1-280 

0-1072733 

2-2756604 

8320 

1-277 

0-1060299 

2-2835214 

8400 

1-273 

0-1048045 

2-2918824 

8480 

1-269 

0-1035968 

2-2992434 

8560 

1-266 

0-1024066 

2-3071044 

8640 

1-263 ! 

0-1012335 

2-3149654 

8720 

1-259 

0-1000770 

2-3228264 

8800 

1-256 

0-0989368 

2-3306874 

8880 

1-253 i 

0-0978128 

2-3385484 

8960 

1-251 

0-0972566 

2-3424789 

9000 

1-249 

0-0967045 

2-3464094 

9040 

1-246 

0-0956116 

2-3542704 

9120 

1-243 

0-0945339 

2-3621314 

9200 

1-240 

0-0934710 ] 

2-3699924 

9280 

1-237 1 

! 0-0924228 

2-3778534 

9360 

1-234 

1 0-0913889 

2-3857144 

9440 

1 1-231 

S 0-0903691 

2-3935754 

9520 

1-228 i 

0-0893630 

2-4014364 

9600 

1-226 

0-0883707 

2-4092974 

9680 

1-223 

0-0873916 

2-4171584 

9760 

1-220 

0-0864256 

2-4250194 

9840 

1-218 

0-0854724 

2-4328804 

9920 

1-215 

0-0845319 

2-4407414 

10000 

1-212 

1 0-0836038 

2-4486024 

10080 

1-210 1 

0-0826879 

2-4504634 

10160 

1-207 

0-0817840 

2-4043244 

10240 

1-205 1 

0-0808918 

2-4721854 

103-20 

1-202 

0-0800113 

2-4800464 

10400 

1-200 1 

0-0791421 

2-4879074 

10480 

1-198 I 

0-0782842 

2-4957684 

10560 

1-195 1 

t 0-0774373 

2-5036294 

10640 

1-193 ' 

' 0-0766012 

2-5114904 

10720 

1-1'' 

1757757 

2-51935] 4 

10800 

If; 

' .09 
.2 

2-5-27-2124 

lOSSO 

■Vi 

1 

1 

1 

2-5350734 

10960 


2-539003 i 
, 2-54-29314 

11000 

11040 
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Sine of 

n = 

= 050 

If. 

neof 

eliQi 

D 

= 009 



tlOE ~ 

1 o\er) 

N 1 log N 


tion 

o\er 

\ 

log N 

D 

^7360 

7440 

7500 

7520 

1 149 1 0 0602185 “I 

1 146 1 0 0j88596 

1 142 1 O 0^78555 : 

1142 0 0575235 

1138 10 0562098 

0161834 1 
0274134 1 
0358358 1 
0386454 ] 
i 0498734 

1120 

1200 

12^4) 

1360 

1440 

2 600 C 

2 592 C 

2 585 C 

2 678 ( 

2d71 f 

4149171 

4187162 

412o261 

4113466 

410177d 

6dd91881 

05794021 

6 1996161 
66198301 
66400441 

7680 

7700 

7840 

7920 

8000 

1 135 1 0 0d49179 

1 131 1 0 0536473 

1 128 1 0 052"977 

1125 0 0511686 

1 122 1 0 0499593 

} 1611034 

J 1723334 
i 1835634 

5 1947934 

3 2060234 

11520 

11600 

11660 

11760 

11840 

2 565 

2 558 

2 551 

2 545 1 

2 538 

4090187 
) 4078701 
) 4067317 

3 40d60il 

3 4044842 

C6602581 

66804721 

67000861 

67209001 

67411141 

8080 

8160 

8240 

8320 

1 119 1 0 0487695 

1116 0 047o989 

1113 1 0 0464471 

1 110 1 0 0453135 

1 107 1 0 0441980 

3 2172534 

3 2281634 

3 2397134 

3 2509434 

3 2621734 

11920 

12000 

120S0 

12160 

12240 

2o31 1 

2 525 1 

2 619 1 

2 512 

2 506 

0 4032761 
D40227d4 
0 40n8d0 
0 4001039 
0 3990819 

1 67613281 
' 6781o421 

1 68017561 
6S219701 
18421841 

8480 

8o60 

8640 

8722 

1104 0 0430999 

1 102 0 0420190 

1099 0 0409550 

1096 10 0399076 

1094 |0 038S763 

3 2734034 

8 2846334 

3 2958634 

3 3070934 

3 3183234 

12320 

12400 

12460 

12560 

12640 

2 600 

2 494 

2 488 

2 482 

2 476 

0 3979698 
0 8969147 
0 S9d969E 
0 o948o2b 
0 893804d 

68093981 

1 68826121 

1 69028261 
69280401 
69482541 

8880 

0960 

9000 

9040 

9120 

1091 jo 0378608 

1 089 1 0 0368610 

1 087 0 0368667 

1 086 1 0 0858764 

1084 10 0349067 

3 3295584 

3 3407834 

3 3463984 

3 3o20134 

8 3632434 

12720 

12800 

12880 

12900 

13000 

2 470 

2 465 

2 459 

2 45S 

2 451 

0 3927647 

0 3917782 1 

0 3907b9S 

0 3897746 

0 3892799 | 

69684081 

69886821 

70088961 

70241101 

70842171 

9200 

9280 

0360 

9440 

1 081 10 0339517 

1079 10 0330111 

1077 0 0320846 

1074 0 0311719 

1 072 0 0302728 

3 8744734 

8 8S57034 

3 8969334 
8 4081634 
8 4193934 

13040 

13120 

18200 

13280 

13360 

2 448 
>442 

2 437 

2 481 

2 426 

0 8867674 1 
0 8876081 1 
0 8868865 1 
0 3658727 , 
0 8849167 1 

70443241 

70645381 

70847521 

71049661 

712ol801 

9600 

9680 

9760 

9840 

902C 

1 070 0 0293870 
1 008 0 0285144 
1 066 1 0 0276546 

1 064 1 0 0268075 

1 062 jo 0259727 

3 4306234 
3 44185o4 
3 4530834 
8 4643134 
3 4755434 

13440 

13520 

13600 

13680 

13760 

2 421 

2 416 

2 410 

2 405 

2 400 

0 8839660 1 
0 8830267 

0 3820927 ' 
0 3811659 

0 380246 i 

71453941 

7I606O8I 

7I80822I 

72060361 

72262501 

1000( 

1008 

1016 

1024 

1032 

1 060 1 0 0251500 

1058 10 0243393 

) 1 0o6 0 0235403 

3 10d4 0 0227529 

3 1 052 ! 0 0219706 

3 4867734 
3 4980034 
3 5092334 
3 52M634 
3 5316934 

13640 

13920 

1400C 

1408C 

1416( 

2 39o 

2 390 

2 38d 

2 360 

2 375 

0 37983i>6 

0 8784 >82 

0 37752 >6 

0 3766378 

0 3757527 

72464641 

72666781 

72868921 

73071061 

73273201 

1040 

1048 

1056 

1064 

107- 

0 1 OdO 

0 1 048 ' 

0 1046 

0 1 04d 

0 1 043 

0 0212116 
0 020457" 
0 019714 
0 018981 
0 018259 

3 5429234 
3 d541534 
3 5653834 
i 3 576613 

1 3 587643 

1424 

1432 

1440 

1448 

14dC< 

) 2 371 

) 2 366 

3 2 361 

3 2 357 

0 2 352 

0 3748742 

0 3740024 

0 3731371 

0 3722783 

0 3714>d7 

73475341 

73677481 

78379621 

74081761 

74283901 

108C 

108 

109 

110 
110 

0 1 041 

0 1 040 

0 1 038 

30 1 037 

10 1 036 

0 017547 
0 01C84’> 
0 016153 
0 010810 
0 015470 

1 3 599073 

1 3 G10303 

2 3 621533- 
7 3 627148 
7 3 632768 

1464 
1 1472 
1 1460 
1 1488 
4 1496 

0 2 347 

0 2 343 

0 2 338 

0 2 334 

0 2 329 

0 370j 793 
0 3697392 
0 86890 >3 
0 3680775 
0 8672jdC 

7448C041 

74683181 

74890321 

7d092461 

75294601 
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VALUES OF E, LOG N, AED D 


n = *010 


tiou 
'1 over) 

11120 

11200 

11280 

11360 

11440 

11520 

11600 

11680 

11760 

11840 

11920 

12000 

12080 

12160 

12240 

12320 

12400 

12480 

12560 

12640 

12720 

12800 

12880 

12960 

13000 

18040 

13120 

13200 

13280 

13860 

13440 

13520 

13600 

13680 

13760 

13840 

18920 

14000 


2-409 

2-402 

2-396 

2-390 

2-383 

2-877 

2-371 

2-865 

2-359 

2-353 

2-347 

2-341 

2-336 

2-330 

2-324 

2-319 

2-313 

2-308 

2-303 

2-297 


2-272 

2-267 

2-262 

2-257 

2-252 

2-247 

2-243 

2-238 

2-233 

2-229 


log. N 


0-3818024 
0-8806297 
0-3794677 
. 0-3783162 
0-3771751 

0-3760443 

0-3749237 

0-3738132 

0-3727124 

0-3716213 

0-3705399 

0-3694679 

0-3684051 

0-3673516 

0-3663072 

0-3652717 

0 - 364-2450 

0-3632270 

0-3622176 

0-3612168 

0-3602243 

0-3592401 

0-8582640 

0 - 357-2959 

0-3568148 

0-3563358 

0-3553836 

0-3544390 

0-3535021 

0-3525729 

0-3516511 

0-3507366 

0-3498294 

0-3489294 

0-3480365 

0-3471506 

0-3462716 

0-3453995 


•72879868 j 
•73104468 
•73329068 
•73553668 i 
•73778268 i 

•74002868 
•74227468 j 
•74452068 j 
•74676668 I 
•74901268 ; 

•75125868 ' 
•75350468 i 
•75575068 
-75799668 
•76024268 

•76248868 

•76473468 

•76698068 

•76922668 

•77147268 

•77371868 

•77596468 

•77821068 

•78045668 

•78157968 

•78270268 

•78494868 

•78719468 

•78944068 

•79168668 

•79393268 

•79617868 

■79842468 

•80067068 

•80291668 

•80516268 

■80740868 

•80965468 


2-253 

2-247 

2-241 

2-235 

2-229 

2-224 

2-218 

2-213 

2-207 

2-202 

2-196 

2-191 

2-186 

2-181 

2-176 


n = -on 


log. E 


0-3526949 

0-3515488 

0-3504133 

0-3492883 

0-3481737 

0-3470693 

0-3459750 

0-3448908 

0-3438163 

0-3427514 

0-3416962 

0-3406503 

0-3396136 

0-3385861 

0-3375677 

0-3365581 

0-3855572 

0-3345650 

0-3335815 

0-8326065 

0-3316397 

0-3306811 

0-3297305 

0-8287880 

0-3283196 

0-3278534 

0-3269266 

0-3260074 

0-3250959 

0-3241920 

0-3232955 

0-3224063 

0-3215243 

0-3206495 

0-3197817 

0-3189209 

0-3180669 

0-3172198 



•80167854 

•80414914 

•80661974 

•80909034 

•81156094 

•81403154 

•81650214 

•81897274 

•82144334 

- 8-2391394 

•82638454 

•82885514 

•83132574 

•83379634 

•83626694 

•83873754 

•84120814 

•84867874 

•84614934 

•84861994 

•85109054 
•85856114 
•85603174 
•85850234 
•85973764 j 

•86097294 ' 

•86344354 

•86591414 

•86838474 

•87085534 

•87332594 

•87579654 

■87826714 

•88073774 

•88320834 

•88567894 

•88814954 

•89062014 

■89309074 


111-20 

11200 

11280 

11360 

11440 

11520 

11600 

11680 

11760 

11840 

11920 

12000 

12080 

12160 

12240 

12320 

12400 

12480 

12560 

12640 

12720 

12800 

12880 

12960 

13000 

13040 

13120 

13200 

13280 

13360 

13440 

13520 

13600 

13680 

13760 

13840 

13920 

14000 

14080 
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Smeof 

Inclina 

tioa 


11120 

11200 

11280 

llSfO 

11440 

1 11520 
' 11600 
11680 
11760 
,11840 
11920 
12000 
12080 
12160 
12240 
12820 
1 12400 
12480 
12)60 
12640 
12720 
12800 
12380 
12900 
13000 
no40 
U120 
13200 
13280 
13360 
13440 
13520 
13600 
13GS0 
13760 
13840 
13920 
14000 
14080 
14160 

1 14240 
14320 
14400 
14480 
14560 
146J0 
14720 
14800 
14880 
14900 


n = *012 


N 

log N 

D 

2 123 

0 3268535 

87455841 

2 117 

0 3257324 

87725361 

2 112 

0 3246220 

87994881 

2 106 

0 3235222 

88264401 

2 101 

0 3224326 

88533921 

2 096 

0 3218532 

8S803441 

2 091 

0 3202837 

89072961 

2 086 

0 3192245 

8*^342481 

2 081 

0 3181748 

89612001 

2 076 

0 3171347 

S98S1521 

2 071 

0 3161042 

90151041 

2 060 

0 3150S29 

90420561 

2 061 

0 3140708 

90690031 

2 056 

0 3130679 

90959601 

2 052 

0 8120740 

91229121 

2 047 

0 3110839 

91498641 

2 042 

0 3101125 

91768161 

2 033 

0 3091447 

92037681 

2 033 

0 3031855 

92307201 

2 029 

0 3072347 

92570721 

2 024 

0 3082921 

92846241 

2 020 

0 3058577 

93115761 

2 016 

0 3044313 

93385281 

2 011 

0 3035129 

93654801 

2 009 

0 8030366 

93789501 

2 007 

0 3026024 

93924321 

2 008 

0 3016997 

94193841 

1999 

0 3003045 

94 163381 

1995 

0 2999169 

94732831 

1991 

0 2990369 

95002401 

1987 

0 29S1642 

95271921 

1983 

0 29729S7 

95541441 

1 979 

0 2964405 

95810901 

1975 

0 2955894 

9G080181 

1971 

0 2917452 

96350001 

1967 

0 29D90S0 

9C619521 

1964 

0 2930776 

96889011 

1960 

0 2922540 

97158561 

1950 

0 2914371 

97428081 

1953 

0 2906209 

97697C01 

1949 

0 2898230 

97967121 

1945 

0 2890250 

93230041 

1 942 

0 2882347 

98506161 

1938 

0 2874501 

9S7756SI 

1 935 

0 2’«G6717 

99045201 

1932 

0 2958894 

99314721 

1928 

0 2851332 

99584241 

1925 

0 2843730 

90853761 

1921 

0 2836187 

10012328 

1918 

0 2823704 

100392S0 


n = *013 

N 

: log N 1 

1 ^ 

2 012 

,0 3037187 ' 

94743828 

2007 

1 0 3026215 

1 95035808 

2 002 

0 3015349 ! 

95327788 

1997 

10 3004587 : 

95619768 

1992 

0 2993927 1 

95911748 

1988 

1 0 2983370 

96203728 

1983 

'0 2972912 

96495708 

1978 

1 0 2962553 

96787688 

1973 

,0 2952291 i 

97079668 

1 969 

0 2942123 

97371648 

1964 1 

1 0 2932052 ' 

97063628 

1 960 

0 2922073 

97955608 

19j5 

0 291218J 

98247588 

1951 

0 2902389 

' 98539568 

1947 

0 2892682 

1 98831548 

1942 

0 2883062 

09123528 

19W 

,0 2873529 

1 99415508 

1934 

0 28640S2 

1 99707488 

1930 

1 0 2854720 

1 09990468 

1926 1 

j 0 2845442 1 

1 1 0029145 

1921 

! 0 2S36245 

1 1 0058343 

1 017 ; 

1 0 2827130 ! 

1 1 0087641 

1913 1 

10 2818094 1 

1 1 0116739 

1909 1 

0 2809187 1 

, 1 0145937 

1908 1 

1 0 2804688 ' 

1 1 0180536 

1906 1 

I0 2S00259 

1 1 0175185 

1902 1 

0 2791459 1 

1 0204883 

1898 ' 

1 0 2782734 

1 0238581 

1894 i 

1 0 2774084 1 

1 0262729 

1890 

1 0 2765509 

1 0291927 

1887 

10 2757007 

1 0321125 

1883 

! 0 2748577 

1 0350323 

1879 

' 0 2740219 ' 

1 0370521 

1 876 

0 27319 51 

1 0108719 

1872 

lO 2723712 

1 0437917 

i 1 809 

' 0 2715503 

1 0467115 

1 805 

0 2707482 

1 0496313 

1 862 

0 2699463 

1 0525511 

1858 

0 2691520 ' 

1 0554709 

1 855 

0 2083633 

1 0583907 

1852 

0 2675821 

1 0613105 

1 848 

0 2668068 

1 0642303 

1 1 845 

0 2600379 

1 1 0671501 

1842 

0 2052751 

] 1 0700009 

1839 

0 2&45187 

' 1 0729S97 

1830 

0 26376S2 

' 1 0759095 

1832 

0 2650233 

1 1 078S293 

1829 

0 2622S53 

1 1 0317491 

1826 

0 2615527 

' 1 08-1GGS9 

1 823 

0 200'<2G0 

1 1 0375‘=!S7 


bine of 
Inclma 
tion 
I o\er 

11120 
11200 
112S0 
11300 
11440 
11520 
11600 
11680 
11760 
11840 
11920 
12000 
1 12080 
12160 
12240 
12320 
12400 
12480 
12o60 
12040 
12720 
12800 
12880 
12060 
13000 
13040 
13120 
18200 
13280 
1S3C0 
13440 
13520 
13600 
13680 
13760 
13840 
li920 
14000 
140S0 
14100 
14240 
14320 
14400 
14480 
14560 
146-10 
14720 
14800 
14880 
14960 




1 


1 


1860 / 
Uio 


iO / -T 
•qI ^'909 

0 ^'804 

1-899 

7 1-895 

/ jf '890 , 

/ ^-886 
i ' 8 S 2 
1-877 L 

1-878 r 
1-869 0 

1-865 Q. 

1-861 I 

1-857 n.; 


/ 1-858 

' 1-849 

1-845 
1-841 
1-887 

1-888 

1-829 

1-826 I 
1 - 8-22 
1-820 I 

1-818 ( 
1-815 Q 
-811 0 
-808 0 
■804 0, 

801 0-2 
/0-2, 

91 

g 0-26 

0 - 9 A 


8-2706258 7.^^18065 
8-2696680 h 9'^80509 
'8-2687195 i 

0 - 2677 ™, /'*« 097 / 
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1 22 . 


2 2‘'M15I 

1 180 

t00719‘KV2 2196.5140 

100 


1 221 

0 as77j >5 ' 

2 2914919 

1 179 

OOTllOsl 2'aK^H) 

4Sn) 


1 22.1 

0042 a8 

2 .00«.f8| 

1 173 

OOTinilH 2.01^200 

4 >G0 



rOR SPECIAL INCLINATIONS AND 'VALUES OE ( 71 ) 1j1 


H 


n = 009 


n = 010 


SlQU of 
[ulIiiiu 

|b 

N 

log N 

D 

N 

log N 

D 

1 our) 

JCOOO 

2 327 

0 3668469 

75305671 

2163 

0 33o0453 

83772963 

loOOO 

l.>040 

2 J2j 

0 3664397 

7o496741 

2161 

0 3346510 

83885268 

15040 

uuo 

2 321 

0 3606296 

75698881 

2157 

0 33d>b669 

84109868 

15120 

15200 

2 316 

0 36482o4 

75901021 

2153 

0 3330886 

84334468 

15200 

15280 

2 312 

0 3640269 

76103161 

2149 

0 3323160 

845u9068 

15280 

15J60 

2 308 

0 3632342 

76305301 

2 146 

0 3315491 

84783C63 

15360 

1j440 

2 304 

0'3624471 

76507441 

2142 

0 3307878 

8o008268 

15440 

15o20 

2 300 

0 J61b6o5 

76709581 

2 138 

0 3300319 

8o232863 

15520 

15000 

2 296 

0 3608895 

76911721 

213> 

0 3292816 

85457468 

15600 

15080 

2 291 

0 3601187 

77113861 

2131 

0 328j365 

85682068 

15GS0 

15700 

2 287 

D 3593534 

77B1600J 

2127 

0 3277968 

65906668 

1^760 

15840 

2 283 

0 358o934 

77518141 

2 124 

0 3270624 

86131268 

15840 

15920 

2 279 

0 3578388 

77720281 

2 120 

0 3263333 

86355868 

15920 

16000 

2 276 

0 3570895 

77922421 

2 116 

0 3256094 

86580468 

16000 

16030 

2 272 

0 3563451 

78124561 

2113 

0 3248905 

86805068 

160SO 

16160 

2 203 

0 35560a9 

78326701 

2109 

0 3241767 

87029668 

16160 

10240 

2 204 

0 3048718 

78528841 

2100 

0 3234680 

87254268 

16240 

1C220 

2 260 

0 3541428 

78730981 

2103 

0 8227643 

87478868 

16320 

10400 

2 256 

0 3o34185 

78933121 

2099 

0 8220654 

87708468 

16400 

10480 

2 2o3 

0 3526992 

7913^261 

2 096 

0 8213714 

8792S068 

16480 

1G560 

2249 

0 3519848 

79337401 

2 093 

0 3206822 

88152608 

16560 

16640 

2 245 

0 3512752 

79530541 

2 089 

0 8199978 

88377268 

16640 

10720 

2 242 

0 0503700 

79741681 

2080 

0 3193182 

68601868 

16720 

16800 

2 238 

0 3498704 

79943821 

2083 

0 3166482 

88820468 

16800 

16880 

2 234 

0 3491749 

80145961 

2 080 

0 3170728 

890^1068 

16880 

16000 

2 231 

0 3184841 

80348101 

2 076 

0 3173069 

89275668 

16900 

17000 

2 229 

0 3481402 

80449171 

2 07^ 

0 31697o6 

89387968 

17000 

17040 

2 227 

0 J47797S 

80o50241 

2 073 

0 31664o5 

89300268 

17040 

17120 

2 224 

0 3471100 

80752381 

2070 

0 3159886 

89724868 

17120 

17200 

2 220 

0 3464387 

S0954521 

2 007 

0 31533G3 

89949168 

17200 

17280 

2 217 

0 34o76o9 

81156661 

2 064 

0 3146883 

90174063 

17280 

ITJbO 

2 214 

0 3450975 

81358801 

2 061 

0 3140448 

90398668 

17360 

17440 

2 210 

0 3414334 

81560941 

2 0d8 

0 3134054 

90623268 

17440 

17^20 

2 207 

0 3437736 

817C30S1 

2 Oo<) 

0 3127704 

90847B68 

17j20 

17000 

2 204 

0 3431182 

81965221 

2aj2 

0 3121397 

01072468 

17600 

17080 

2 200 

0 3421670 

82167361 

2 049 

0 3115131 

01297068 

17680 

17760 

2 197 

0 3418199 

823C9.>01 

2 046 

0 3108906 

91521668 

17760 

17840 

2 194 

0 3411770 

82571641 

2 043 

0 3102723 

91740268 

17840 

17920 

2 190 

0 340o3b0 

82773781 

2 040 

0 3096579 

91970888 

17920 

IbOOO 

2187 

0 3399034 

8297.>921 

2 037 

0 3090477 

92195468 

IbOOO 

IbOSO 

2 184 

0 3392728 

83178061 

2 034 

0o0S4415 

92420008 

18080 

18100 

2 181 

0 3380-101 

83380201 

2 032 

0 3078392 

92044668 

181G0 

18240 

2 178 

0 3380233 

83082341 

2 029 

0 ^072408 

92869268 

18240 

18320 

2 175 

0 3374044 

83784481 

2 02b 

0 3086464 

930938C8 

18320 

18400 

2172 

0 3367894 

83986621 

2 023 

0 30b0jj8 

93318468 

18400 

18480 

2 169 

0 3361783 

84188761 

2021 

0 30^4690 

93543068 

18480 

18 00 

2 160 

0 33^5711 

84390901 

2 018 

0 3048860 

93767008 

18,>G0 


2 163 

0 £>349670 

84o93041 

2 OI 0 

0 3043067 

93992268 

18640 


2 160 

0 3343679 

84795181 

2012 

0 .>037 UO 

94216868 

18720 


2 lo7 

0 3337719 

84097321 

2 010 

0 30315J1 

94441403 

Ib'OO 



150 


VALUES OP N, LOG N, AND D 




n = -050 


11120 

112C0 

11280 

11800 

11440 

11520 

11000 

llOSO 

11700 

11810 

11920 

12000 

12080 

12100 

12240 

12320! 
12400 i 
12480 i 
12500 1 
12640 

12720 
12800 
12880 
12900 1 
13000 

13040 

13120 

13200 

13280 

13300 

13440 

13520 

13600 

13680 

13760 

13840 

13920 

14000 

14080 

14160 

14240 

14320 

14400 

14480 

14560 

14840 

14720 

14S00 

14880 

14960 


1-182 

1-180 

1-178 

1-175 

1-174 

1-172 

1-170 

1-168 

1-160 

1-104 

1-162 

1-160 

1-158 

1-157 

1-155 

1-153 

1-151 

1-150 

1-148 

1-147 

1-145 

1-143 

1-14-2 

1-140 

1-139 

1-138 

1-137 

1-136 

1-134 

1-133 

1-131 

1-130 

1-128 

1-127 

1-126 

1-124 

1-123 

1-122 

1-120 

1-119 

1-118 

1-117 

1-115 

1-114 

1-113 

1-112 

1-111 

1-109 

1-108- 

1-107 


]og. N 

0-0725772 

0-0718025 

0-0710375 

0-0702821 

0-0695359 

0-0687990 

0-0680712 

0-0673524 

0-0606424 

0-0659409 

0-005-2482 

0‘0645638 

0-0638877 

0-0632198 

0-0625599 

0-0619079 

0-0612638 

0-0606-274 

0-0599986 

0-0593774 

0-0587635 

0-0581569 

0-0575573 

0-0569648 

0-0566712 

0-0503793 
0-0558008 
0-0552-290 
0-0546638 
0-0541054 ; 

0-0535534 
0-0530079 
0-0524687 
0-0519357 i 
0-0514088 i 

0-0508SS1 I 
0-0503733 I 
0-0498645 | 
0-0493615 i 
0-0488643 I 

0-0483728 

0-0478870 

0-0474067 

0-0469318 

0-0464624 


2-5507954 
! 2-5586564 
1 2-5665174 
' 2-5748784 
. 2-5822394 

2-5901004 
2-5979614 
' 2-60582-24 
2-6136834 
; 2-6215444 

' 2-6-294054 
‘2-637-2664 
-2-0-i51274 
2-6o29SS-l 
2-6608494 

2-6687104 
2-6765714 
; 2-6844324 
2-6922934 
2-7001544 

! 2-7080154 
: 2-7158764 
2-7237374 
2-7315984 
, 2-7355-289 

i 2-7394594 
2-7473204 
; 2-7551814 
, 2-7630424 
i 2-7709034 

2-7787644 
! 2-7866-254 
; 2-7944864 
' 2-8023474 
I 2-8102084 

! 2-8180694 
I 2-8259304 
I 2-8337914 
i 2-8416524 
I 2-8495134 

2-8573744 
2-8652354 
! 2-8730964 
2-S809574 
2-8888184 


1-027 

1-026 

1-0-24 

1-023 

1-021 

1-020 

1-019 

1-017 

1-016 

1-015 

1-013 

1-012 

1-011 

1-010 

1-0C8 

1-007 

1-006 

1-005 

1-004 

1-003 

1-003 

1-002 

1-000 

-9994 

•9983 


j 0-0147977 
I 0-0141342 
I 0-0134800 
0-0128348 
0-0121985 

0-0115710 
. J'0109522 
j 0-0103421 
! 0-0097404 
I 0-0091467 

I 

0-0085613 

0-0079839 

0-0074143 

0-0068526 

0-0062986 

0-0057520 

0-005-2129 

0-0046811 

0-0041565 

0-0036391 

0-0031286 

0-0026260 

0-0021281 

0-0016379 

0-0013954 

I 0-0011544 
0-0006774 

0- 0002067 

1- 9997424 
1-9992844 

1-9988325 

1-9983866 

1-9979467 

1-9975127 

1-9970844 

1 1-9966619 
1-9962451 
1-9958339 
1-9954281 
1-9950277 


3-6439934 

3-6552234 

3-6664534 

3-6776834 

3-6889134 

3-7001434 

3-7113734 

3-7-226034 

3-7338334 

3-7450634 

3-7562934 

3-7675234 

3-77S7534 

3-7899834 

3-8012134 

3-8124434 

3-8236734 

8-8349034 

3-8461334 

3-8573634 

8-8685934 

3-8798234 

3-8910534 

3-9022834 

3-9078984 

3-9135184 

3-9247434 

3-9359734 

3-9472034 

3-9584334 

3-9696634 

3-9808934 

3- 9921234 

4- 0033534 
4-0145834 

4-0258134 

4-0370434 

4-0482784 

4-0595034 

4-0707334 


0-0459983 2-8966794 
0-0455394 2-9045404 


0-0450857 

0-0446372 

0-0441989 


2-9124014 
2-9202624 
i 2-9281234 


1-9946327 

1-9942430 

1-9938585 

1-9934791 

1-9931048 

1-9927355 

1-9923711 

1-9920115 

1-9916568 

1-9913069 


4-0819634 

4-0931934 

4-1044234 

4-1156534 

4-1268834 

4-1381134 
4-1493434 , 
4-1605734 
4-1718034 
4-1830334 




I oil falLCUL INCUN VTIONb \ND \ VLLLS OF (»i) 


151 


''ineol 
Ind HJ- 
li n 
1 uur 

1 >000 
1 UlO' 
1)1.0 
1 .200 
1.2»0 
15 GO 
1 >440 
lo>20 
Ir.GOO 
UbbO 
loTCO 
r.S40 
rj2o 
luooo 

lU)^ 

lOlGO 

10240 

1CJ20 

lUlUO 

lOlbO 

ICSbO 

looto 

10720 
llbbOO 
|H)Oh0 
10900 
17U00 
17010 
171.0 
17-00 
172N0 
nou) 
17410 
17 ..0 
17000 
17GS0 
177bO 
17S10 
17J.0 
INXX) 
INXSJ 
1‘^lW) 
1^210 
IM.O 
iHlw) 
IMS) 

I'GIO 

IMa) 

1 -sO 


0 J0d0290 7^G9b8Sl 
0 JG102.1 75901021 

1 0 2010209 76102101 


0 J592.JJ4 t 7701C001 
0 rj«oyj4 I 77510141 
0 257bJ«a 77720-281 
0Jo70895 I 77922121 
OJoGJlSl 78121501 
0 17500 0 78226701 
0 2548718 78^28841 
0 2711428 78720981 
0 15)418^ 78222121 
0 2720022 7912 j201 
0 1^10848 79327401 
0 2512752 79.29^41 
0 1o0j70j 79741081 
0 1128704 79942821 
0 H91749 SOI 1-901 
0 1181841 80318101 

0 0 HI 102 SOI49171 
0 1177978 80>50-2n 
102171100 807*2.131 
,0 2401187 80951521 


'0 roiTM 
0 Wo, 711 
O Ml uTO 
0 1.11 b79 
0- vU77iy 


I S11KH701 
, s| 20901 
* M 9.X)n 
M79-181 
> 81997 21 


n = 010 

N 

1 be 

D 

2 16.1 

I 0 32-01 ,2 

8J77.'yC8 

2 101 

0 224(>-10 

8288-203 

2 157 

’ 0 22.18602 

8-11098O8 

2 152 

1 0 2 1 10880 

8^1 >24408 

2 142 

0 22221C0 

815-9008 

2 140 

0 Ul,191 

847WOG3 

2142 

0 2207878 

8.>00b208 

2 128 

0 1-00219 

8-2228G3 

2 12o 

0 1292810 

85457408 

2 121 

0 228-0- 

8-082008 

2 127 

1 0 2277008 

B-OOCCG3 

2 124 

0 2270621 

b0l2l-G8 

2 120 

0 22b22 12 

802 ,5668 

2110 

0 22 >0094 

80-60108 

2112 

0 021^05 

8080-008 

2109 

0 2241707 

87029008 

2106 

0 2224660 

87254268 

2101 

0 2227011 

87478808 

2 099 

0 22200-1 

87702408 

2 090 

0 2212714 

87928008 

2 092 

0 2200823 

88152008 

2089 

0 1109278 

88277208 

2 0o0 

0 2101183 

88001808 

2082 

0 1186122 

88f<.0l(,8 

2080 

0 2170728 

820-1008 

2 070 

0 217 009 

8-9275008 

2 07, 

0 11G97 0 

89 187008 

2 071 

0 IIGC-I - 

89u00‘-08 

-070 

0 lliJShO 

827218C8 

2 007 

0 21- 12b 1 

89912408 

2 004 

0 2l4C8h2 

90174008 

2 001 

0 1140I4H 

90.1JSO08 

20 8 

0 21240-1 

9002 12oH 

2 0,7 

0 1127701 

OO.S47808 

2 0-2 

0 1121 27 

J10724O8 

2019 

02II5111 

0U970O.8 

2 040 

0 21US00U 

91 ,21608 

2011 

0 110272.1 

91746208 

2010 

0 uO'2b-79 

91970S>8 

2 027 

0 ,1/20177 

9219,108 

20.11 

0 A>S4115 

921200US 

20.12 

0 078. 22 

9-6UW18 

2029 

0-072108 

2_N J,G8 

2 010 

10 lK.olbt 

9 >992808 

2021 

|0 «XA1.. 8 

y>21bl&8 

24r2l 

|0-0.»lb20 

92.,I4X>S 

2UH 

0 2<H*vN>0 

•V2707*><>1 

201 > 

0- All (07 

2 -'ftW.t-i 

2012 

0 AW7UO 

>t2lus 8 

2 010 

0 4ni5Jl 

•OlllIlUS 




152 


VALUES OF N, LOG N, AND D 



15000 

15040 

15120 

15200 

15280 

15360 

15440, 

15520 

15600 

15680 

15760 

15840 

15920 

16000 

16080 

16160 

16240 

16320 

16400 

16480 

16560 

16640 

16720 

16800 

16880 

16900 

17000 

17040 

17120 

17200 

17280 

17360 

17440 

17520 

17600 

17680 

17760 

17840 

17920 

18000 

18080 

18160 

18240 

18320 

18400 

18480 

18560 

18640 

18720 

18800 


2-028 

2-027 

2-023 

2-020 

2-016 

2-013 

2-009 

2-006 

2-003 

1-999 

1-996 

1-993 

1-989 

1-9S6 

1-983 

1-980 

1-977 

1-974 

1-971 

1-968 


1-950 

1-949 

1-947 

1-944 

1-941 

1-939 

1-936 

1-933 

1-930 

1-928 

1-925 

1*922 

1-920 

1-917 

1-915 


1-899 

1-897 

1-895 

1-892 

1-890 


n = -Oil 


j log- N 

0-3071739 

0-3067919 

0-3060321 

0-3052781 

0-3045299 

0-3037872 

0-3030501 

0-3023184 

0-3015921 

0-3008711 

0-3001554 

0-2994450 

0-2987398 

0-2980398 

0-2973448 

0-2966549 
0-2959700 • 
0-2952899 • 
0-2946147 ■ 
0-2939443 

0-2932787 

0-2926179 

0-2919618 

0-2913103 

0-2906633 

0-2900209 
0-2897013 
0-2893830 
0-2887495 ! 
0-2881204 

0-2874956 
0-2868752 
0-2S62591 
0-2856472 -' 
0-2850396 1 

0-2844360 1 
0-2838365 1 
1 0-2832412 1 
1 0-2826498 1 
1 0-2820625 1 


•92150264 

•92273794 

•92520854 

•92767914 

•93014974 

•93262034 
•93509094 
•93756154 j 
•94003214 
•94250274 

•94497334 

•94744394 

•94991454 

•95238514 

•95485574 

•95732634 

•95979694 

•96226754 

•96473814 

•96720874 

•96967934 

•97214994 

•97462054 

•97709114 

•97956174 

•98203234 
•98326764 
•98450294 
! -98697354 
j -98944414 

•99191474 

•99438534 

■99685594 

•99932654 

1-0017971 

1-0042677 

1-0067383 

1-0092089 

1-0116795 

1-0141501 


0-2814792 
' 0-2808997 
' 0-2803241 
0-2797524 
! 0-2791845 


1-0166207 

1-0190913 

1-0215619 

1-0240325 

1-0265031 


0-2786-203 1 1-0-289737 
0-2780598 1 1-0314443 


1-916 

1-915 

1-912 

1-908 

1-905 

1-902 

1-899 

1-896 

1-893 

1-890 


0-2775031 

0-2769502 


1-0339149 

1-0363855 


! 0-2764008 , 1-0388561 


n = -012 


log. N 




IIIRRRI 

1^1 


ffi 




1 

B 

iPj 








rOR SPECIAL INCLINATIONS AND V^ALUES OP (n) 


15J 


0 2604649 1 0890486 
0 2601051 1 0905085 
0 2593899 10934283 
0 2586801 10963481 
0 2579762 10992679 
0 2572777 1 1021877 
2 2565848 11051075 
0 2558973 1 1080273 
0 2552151 1 1109471 
0 2545360 11138669 


0 2474203 1 1 1459847 
0 246S053 1 1 1489045 
0 2461921 ! i 1518243 
0 2455834 ' 1 1547441 
0 2449791 i 1 1576639 


0 2443792 
0 2440803 
0 2437837 
0 2431926 
0 24260^9 
0 2420234 
0 24144'i2 
0 2408713 
0 24CU)16 
0 2397360 
0 2391743 
0 2386166 
0 2.3-50O29 
1 0 ' 2<^73132 
0 2.^9675 
0-2364257 
0*23 

0 2A> >>^5 
0-2H2964 
0 - 2 .. 3773.3 
(>-2:13i>39 
0-2b27»=O 
O-2^5222t<0 

0-2:3171'^ 


i 1 1605837 
i 1 1620436 
I 1635035 
1 16042J3 
1 169^31 


1 a = -014 

N 

log N D 

1740 

0 24064G4 1 1728215 

1739 

0 24029C9 1174J937 

1736 

0 2396021 1 1775381 

1733 

0 2389129 1 1806825 

1731 

0 2382292 1 1838269 

1728 

0 2375510 1 1869713 

1725 

0 2308782 1 1901157 

1 723 

0 2362107 1 1932601 

1 720 

0 2355485 1 1964045 

1 717 

0 2348914 1 1995489 

1 715 

0 2342396 1 2026933 

1 712 

0 2335930 1 20^/8377 

1710 

0 2329514 12089821 

1707 

0 2323149 1 2121265 

1705 

0 2310833 1 2152709 

1 702 

0 2110560 12184150 

1 700 

0 2 504348 1 2215507 

1698 

0 2298178 1 2247041 

1 695 

0 2292055 1 227848 j 

1693 

0 2285079 1 2309029 

1691 

0 2279949 |1 2341373 

1688 

0 2273966 1 *2372817 

1686 

0 2268029 1 2404201 

1 684 

0 2262186 11 24 35703 

1 681 

0 225C2S8 1 2407149 

1679 

0 2i50J8.> 1 1 24!1S.:3') 

1678 

0 2247599 12514315 

1 677 

0 2244725 1 2530037 

1677 

0 2239008 1 2561481 

1673 

0 2233a^ 1 2.j9-J9Zj 

I 670 

0 2227702 1 2624369 

1 668 

>2222113 1 26.5^813 

16GG 

0 2216565 1 2687257 

I CC4 

0 2211058 1 2718701 

1 CG2 

0 2205593 12750145 

leco 

0-2200107 1 2781589 

1658 

0 2194781 1 28lX*-3.3 

1 656 

>21894 35 1--2S44477 

1 654 

>218412.8 l'-287o>21 

1 C52 

Cr2178'6I l~20(/7^C.j 

1650 

0-2lT"C02 1-293^^ 

1648 

>-21&>440 1-2J*702.>3 

1 646 

WiaOAvj 1 /J01697 

1-644 

tr>l7--)170 l.^iil41 

1-642 

0-21Z.jOOO I X6J575 

1640 

>2145047 l%06./29 

16>8 

>2I4-X«0 171J747 3 

1 606 

>2Ia.=0 9 nr.^017 

1604 

j-ji'ioiA niWii 

1-C.>2 

>21>2.-3I 1 7221’-<j5 






VALUES OF N, LOG- N, AND D 











TOR SPECIAL INCLINATIONS AND VALUES OE (w) 


n = 0225 ' 

N 

log N 

D 

1341 

0 1275293 

1 8848918 

1340 

0 1272478 

1 8874185 

1339 

0 1266887 

1 8924720 

1 137 

0 1261349 

1 8975255 

133j 

0 1255864 

1 9025790 

1334 

0 12^0411 

1 9076325 

1332 

0 1245049 

1 9126880 

1330 

0 1239716 

1 9177395 

1329 

0 1234432 

1 9227930 

1327 

0 1229198 

1 9278465 

1326 

0 1224012 

1 9329000 

1324 

0 1218875 

1 9379535 

1322 

0 1213786 

1 94o0070 

1321 

0 1208744 

1 9480605 

1319 

0 1203747 

1 9531140 

1318 

0 1198796 

1 9581675 

1316 

0 1193891 

1 9632210 

1315 

01189032 

1 9682745 

1313 

01184216 

1 9733280 

1812 

01179444 

1 9783815 

1311 

0 1174715 

1 9834850 

1309 

0 11700J0 

I 9884885 

1308 

0 1165388 

1 993J420 

1306 

0 1160787 

1 098595'> 

1305 

0 1156228 

2 0036490 

1304 

01151710 

2 0087025 

1303 

0 114040^ 

2 0112293 

1302 

01347233 

2 0137560 

1301 

01142796 

2 0188095 

1300 

0 1138399 

2 0238630 

1 298 

0 1134041 

2 0289165 

1297 

0 1129722 

2 0339700 

1 296 

0 1225442 

2 0300235 

1295 

0 1121200 

2 0440770 

1293 

0 111G997 

> 0491305 

1 292 

0 1112831 

2 0541840 

1291 

0 1108701 

2 0592375 

1290 

0 1101607 

2 0612910 

1288 

0 1100550 

2 0693445 

1287 

0 1096530 

2 0741080 

1286 

0 1092546 

2 0794515 

1 285 

0 1088596 

2 084^050 

1284 

0 1084631 

2 O'^OoSSj 

1 283 

0 1080800 

2 0946120 

L 281 

0 10T69o3 

2 0306655 

12i^ 

0 1073140 

2 1047100 

1 279 

0 lObOoOl 

2 1037725 

1278 

0 1065615 

2 114S260 

1277 

0 1031901 

2 11‘'S795 

1 276 

0 la'.&iiO 

2 12*'' 


Siue 

Iialiiia 


loOOO 

1423 

15040 

1422 

15120 

1421 

15200 

1419 

1j280 

1417 

15360 

1415 

15440 

1413 

15j20 

1411 

15600 

1409 

15680 

1403 

15760 

1 406 

1j840 

1404 

lo920 

1 402 

IGOOO 

1 400 

1G080 

1399 

16160 

1397 

16240 

1395 

16820 

1394 

16400 

1392 

16480 

1390 

16560 

1389 

16640 

1387 

16720 

1386 

ICSOO 

1384 

16880 

1882 

10960 

1381 

17000 

1380 

17040 

1379 

17120 

1378 

17200 

1376 

17280 

1375 

17360 

1373 

17440 

1372 

17o20 

1371 

17600 

1369 

17GbO 

1 368 

177GO 

1366 

17840 

1 u65 

17120 

1364 

18000 

1 362 

18080 

1361 

181G0 

1 360 

18240 

1 358 

lbo20 

1 357 

18400 

1 3jG 

18480 

1854 

18.J60 

1 3 >3 

18640 

1 352 

18720 

1 3j1 

18800 

1349 


0 15J3494 
0 1530508 
0 1524576 
0 15lb697 
0 1512372 


0 1507099 
0 1501378 
0 1495703 
0 1490089 
0 1484519 


0 1478999 
0 1473528 
0 146810b 
0 1462732 
0 1457404 


0 145212S 
0 14468S9 
0 1441700 
0 1436507 
0 1431458 


\oj N 


D 


1 67o4594 
1 6777054 
1 6S2197-1 
16866894 
1 6911814 


1 6956734 
1 7001654 
1 7046574 
1 7091494 
1 7136414 


1 7181334 
1 7226254 
1 7271174 
1 7316094 
1 7361014 


1 7405984 
I 7450854 
I 7495774 
1 7540894 
1 7583614 


0 1420403 1 7650o34 
0 1421392 [ 1 7675454 
0 1416423 1 1 7720374 
0 1411501 I 1 7765294 
0 1406619 1 1 7810214 


0 1401779 
0 1399384 
0 1J96960 
0 1392223 
0 1387507 


0 1382831 
0 1378190 
0 1373598 
0 1369040 
0 1304521 


1 7855134 
1 7877504 
1 7900054 
1 7944974 
1 7989894 


1 80o4814 
1 8079734 
1 8124054 
1 8169574 
1 8214494 


0 1360040 j 1 8259414 
0 1355596 1 1 8304334 
0 1301189 1 8349254 
0 134G820 1 1 8o94174 
0 1342489 1 1 8439094 


01o38194 
0 1333934 
0 1329710 
0 Io2oo21 

0 1321367 


'18181014 
118528931 
1 1 8573854 
' 1 8618774 
{l86bo694 


0 1317247 
0 13U162 
0130J110 
0 lo05092 
01301108 


1 1 8708014 
j 1 87 )3534 
j 1 879'»154 
j 1 8843374 
1 8888294 


Sui<»o£ 

{Iiiilsiia 

tioa 

1(1 over) 


15000 

lo040 

15120 

15200 

15280 


15360 

15440 

15520 

15600 

15680 


15760 

15840 

15920 

16000 

16080 


16160 

16240 

16320 

16400 

16480 


16560 

16Q40 

16720 

168J0 

16880 


16900 

17000 

17040 

17120 

17200 


17280 

17360 

17410 

17520 

17600 


17680 

17760 

17840 

17920 

IbOOO 


lb0‘>0 

18160 

18240 

18320 

18400 


18480 

iSubO 

18610 

18720 



15G 


VALUES OE N, LOG N, AND D 


n = -0250 


[1 over) N log. N D 



15000 1-276 0-1057076 2-0943242 

15040 1-275 0-1054413 2-0971317 

15120 1-273 0-1049127 2-1027467 

15-200 1-272 0-1043894 2-1083617 

15280 1-270 0-1038712 2-1139767 

15360 1-269 0-1033581 2-1195917 

15440 1-267 0-1028500 2-1252067 

15520 1-266 0-1023469 2-1308217 

15600 1-264 0-1018487 2-1364367 

15680 1-263 0-1013552 2-1420517 

15760 1-261 0-1008865 2-1478667 

15810 1-260 0-1003825 2-1532817 

15920 1-259 0-0999032 2-1588967 

16000 1-257 0-0994286 2-1645117 

16080 1-256 0-0989584 2-1701267 

16160 1-255 0-0984928 2-1757417 

16240 1-253 0-0980317 2-1813567 

16320 1-252 0-0975750 2-1869717 

16400 1-251 0-0971225 2-1925867 

16480 1-249 0-0966744 2-1982017 

16560 1-248 0-0962306 2-2038167 

16640 1-247 0-0957910 2-2094317 

16720 1-246 0-0953557 2-2150467 

I6S00 1-244 0-0949244 2-2206617 

16880 1-243 0-0944972 2-2262767 

16900 1-242 0-0940741 2-2318917 

17000 1-241 0-0938640 2-2346992 

17040 1-241 0-0936549 2-2375067 

17120 1-239 0-0932397 2-2431217 

17200 1-238 0-0928284 2-2487367 

17280 1-237 0-0924209 2-254‘3517 

17360 1-236 0-0920173 2-2599667 

17440 1-235 0-0916175 2-2655817 

17520 1-234 0-0912213 2-2711967 

17600 1-233 0-0908290 2-2768117 

17630 1-232 0-0904403 2-2824267 

17760 1-230 0-0900552 2-28S0417 

17840 1-229 0-0896737 2-2936567 

17920 1-228 0-0892957 2-2992717 

18000 1-227 0-0889213 2-3048867 

18080 1-226 0-0885505 -2-3105017 

18160 1-225 0-0881830 2-3161167 

18240 1-224 0-0878189 2-3217317 

18320 1-228 0-0874582 2-3273467 

18400 1-222 0-0871009 2-3329617 

18480 1-221 0-0867468 2-3385767 

18560 1-220 0-0868960 2-3441917 

i 18640 1-219 0-0860484 2-3498067 

1 187-^0 1-218 0-0857040 2-3554217 

18800 1-217 0-0858629 2-3610367 


n = -0275 


N 

lo, 

y. N 



D 

(1 over 

1-222 



a 

MS 

66 15000 

1-221 

W i 

674^ 

■6 

2-3C 

>684 

49 15040 

1-220 

iiSS 

624f 

55 

2-3] 

302 

14 13120 

1-218 



2-31 

919 

79 15200 

1-217 

0-08 

525£ 

)5 

2-32 

537' 

14 15280 

1-216 


1778 

5 

2-33 

Ibh 

)9 15360 

1-214 

0-08^ 

129S 

5 

2-83 

772" 

74 13440 

1-213 

bfij: 

3816 

4 

2-34 

3906 

39 15520 

1-211 


3345 

1 

2-35 


34 15600 

1-210 

0-085 


4 

2-35 

625f 

59 15680 

1-209 

0-085 

1416 

4 

2-36 


!4 15760 

1-208 


L959 

1 

2-36 

8606 

39 15840 

1-206 


L506 

5 

2-37 

4786 

)4 15920 

1-205 

0-081 

L058 

5 

2-38 


29 16000 

1-204 



8 

2-38 


34 16080 

1-203 



5 

2-39 

3315 

9 16160 

1-202 



7 

2-39 

9495 

!4 16240 

1-200 



2 



,9 16320 

1-199 



a 


ikB 

4 16400 

1-198 


3462 

0 

2-41 

8021 

.9 16480 

1-197 


1 w 

2 

2-42 

419S 

54 16560 

1-196 

0-07'- 


6 

2-43 

m 

t9 16640 

1-195 

USIM 

1 $ 

1 

2-43 

6551 

4 167-20 

1-193 


\ Ik 

6 

2-44 

2727 

9 16800 

1-192 


5414 

1 

2-44 


4 16880 

1-191 


Yl 

6 

2-45 


9 16900 

1-191 


• ' 9 

2 

2-45 


1 17000 

1-190 


f 1 S 

SI 

2-46 

1257 

4 17040 

1-189 



2 

2-46 

7433 

9 17120 

1-188 


t847 

3 

2-47 

3610 

4 17200 

1-187 

nRn! 

b465 

1 

2-47 

3786 

9 17280 

1-186 

0-074 

086 

8 

2-48 

5963 

4 17360 

1-185 


2-495 

21399 17440 

1 -1 QJ. 


gXfl 

m 

9.-4C1! 

3316 

4 17520 

X Xo^ 

1-183 


974 

1 

n 

1492 

9 17600 

1-182 


1 1 

4 

91 

j 

4 17680 

1-181 


SIS 

m 


V S 

9 17760 

1-180 


ill 

5 


K 1 

4 17840 

1-179 

itiB 

i\i 

a 

vsBsa 

3198 

9 179-20 

1-178 

mu 

190 

3 

2-53; 

5375 

4 18000 

1-177 


844- 

i 

2-641 

.551 

9 18080 

1-176 

0-070 

501 

3 

2-54" 

'728 

4 18160 

1-175 

0-070 

162( 

3 

2-558 


9 18-240 

1-174 





4 18320 

1-174 

0-069 

492‘ 

3 

2-566 

)257 

9 18400 

1-173 

i 9 

163( 

3 

2-575 

2434 

4 184S0 

1-172 

nss 

836 

4 

2-576 

3610 

9 18560 

1-171 



3 

2-5847874 18640 


; i 


9 

2-59( 

3963 

9 187-20 

1-169 

mil 

875 

7 

2-59" 










i oil bl l-fl M. INCUS VTIOM> AMI VMA'IW ur l..i. l:; 
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VALUES OP N, LOG N, AND D 




ir,7l50 

158-10 

15920 

IGGCO 

10080 

16160 

16-2-10 

16020 

16400 

16-180 

16560 

166-10 

167-20 

16800 

16S80 



17120 

17200 

17280 

17060 

17- 1-10 
17520 
17600 

17680 

17760 

178- 10 

179- 20 
18000 

18080 

18160 

18240 

183-20 

18- 100 

18480 

18560 

18640 

18720 


N 

log. N 

D 

•9637 

1-9839383 

4-4637S34 

•963-1 

1-9838151 

4-46939S4 

•9631 

1-9836930 

4-4750134 

■9626 

1-9S34511 

4-4862434 

•9621 

1-9882126 

4-4974734 

•9616 

1-9829772 

4-5087034 

•9611 

l-98-27-i52 

4-5199334 

•9606 

1-9825164 

4-5311634 

•9601 

1-9822908 

4-5423934 

•9596 

1-9820685 

4-5536234 

•9591 

1-9S1849'3 

4*5648534 

•9586 

1-9816332 

4-5760834 

•9581 

1-9814201 

4-5873134 

•9577 

1-9812100 

4-5985484 

•9572 

1-9810080 

4-6097734 

•9568 

1-9807990 

4-6210034 

•9583 

1-9805979 

4-632-2334 

•9559 

1-9803997 

4-6434634 

•9554 

1-9802043 

4-6546934 

•9550 

1-9800117 

4-6659234 

■9546 

1-9798219 

4-6771584 

■9542 

1-9796349 

4-6883834 

■9588 

1-9794506 

4-6996134 

•9534 

1-9792690 

4-7108434 

•9530 

1-9790901 

4-7220734 






FOR SPECIAL INCLINATIONS AND VALUES OP (n) 


159 


line uf 

1 u\er 

n = 009 


n = 010 

Sine of 
uclmi 

N 

log N 

D 

N 

log N 

D 

tioii 

1 o\er 

ISbbO 

2154 

0 3331797 

8ol99461 

2 007 

0 3025909 

94666068 

18880 

18000 

2151 

0 3325911 

85401601 

2 005 

0 8020263 

94690668 

18960 

19000 

2149 

0 3J22981 

85502671 

2003 

0 S017453 

9300296S 

19000 

19040 

2 148 

0 8320060 

85603741 

2 002 

0 8014653 

95115268 

19040 

19120 

2 145 

0 8814245 

85605881 

1 999 

0 3009078 

95839868 

19120 

19200 

2142 

0 330&46O 

8600S021 

1997 

0 3003 j38 

95o64468 

19200 

19260 

2189 

0 8802722 

66210161 

1994 

0 2998038 

9o7890fa8 

19280 

lOdbO 

2130 

0 8 297013 

664X2801 

1992 

0 2992562 

96018C68 

19o60 

10440 

2134 

0 3291339 

86614441 

1989 

0 2J67126 

9 6288208 

19440 

19520 

2131 

0 323^698 

86816581 

1987 

0 2981728 

96462868 

19520 

19600 

2123 

0 3260092 

67018721 

19b4 

0 2970o54 

96687468 

19600 

106SO 

2 125 

0 8274319 

87220S61 

1962 

0 2971018 

96912068 

19680 

19700 

2128 

0 3268979 

87428001 

1 960 

0 2965715 

97136668 

19760 

19840 

2120 

0 8203474 

87625141 

1977 

0 2960446 

97801208 

19840 

10920 

2117 

0 82^6000 

87827281 

1975 

0 29j )208 

975856L8 

19020 

20000 

2115 

0 3252jOO 

8S029421 

1972 

0 29j0008 

97810408 

20000 

20060 

2112 

0 8247152 

88231561 

1970 

0 2944880 

98035068 

20080 

201b0 

2109 

0 3241776 

83438701 

1968 

0 2Q39669 

982o9668 

20160 

20240 

2107 

0 3236431 

88685341 

1965 

0 2934579 

98484268 

20240 

20220 

2104 

0 8231118 

88387981 

1963 

0 2929600 

0870SS68 

20o20 

20400 

2102 

0 322j836 

69040121 

1261 

0 2924452 

9S9S8468 

20400 

20460 

2 099 

0 8220383 

89242201 

1959 

0 2919434 

99158068 

20480 

20500 

2 097 

0 3215365 

89444001 

1956 

0 2914447 

99362G6S 

20oG0 

20640 

2 094 

0 3210176 

89646501 

1954 

0 2909490 

99607268 

20640 

20720 

2 092 

0 3 20^017 

89848681 

1952 

0 2904o63 

99831868 

20720 

2OS0O 

2 089 

0 3199887 

90050821 

1950 

0 2899660 

1000o647 

20SOO 

20SSO 

2 037 

0 8194787 

90252961 

1948 

,0 2891797 

10028107 

20S80 

20960 

2 084 

0 3189717 

9045j101 

1945 

* 0 28899o7 

10050567 

20960 

21040 

2 0S2 

0 3184b76 

90657241 

1948 

0 2bbol47 

1007 027 

21040 

21120 

2 080 

0 3179664 

90859381 

1941 

0 28b086b 

1009o487 

21120 



VALUES OF E. LOG X, AXL T> 



1SS50 

1S960 

19000 

19040 

191-20 

192Q0 

19-2S0 

19360 

19440 

19520 

19600 

196S0 

19760 

19SiO 

199-20 

20000 

-20OSO 

-20160 

-20-240 

-20320 

-20400 

-20480 

•20560 

■20640 

•207-20 

-20800 

•2Q3-S0 

20960 

•21040 

• 211-20 


■a = -Oil 

X 

log. X 


1-SS7 

0-'2753551 

1-0-413-267 

1-385 

0-27531-29 

1-0437973 

1-834 

0”27504ol 

1-0450326 

1-3S3 

0-2747743 

1-046-2679 

1-330 

0--2742391 

1-0487385 

1-373 

0-2737074 

1-051-2G91 

1*376 

0-2731791 

1-0536797 

1-574 

0-27-26542 

1-0561.503 

1-371 

0-27-213-29 

1-0586-209 

1-869 

0-2716143 

1-061O915 

i*S67 

0-2711C01 

1-06356-21 

1-865 

0-2705356 

1-06603-27 

1*86-2 

O- 2 TCO 5 O 3 

1-068-5033 

1-360 

0-2695755 

1-O7097o9 

1-858 

0“26S0737 

1-073444-5 

1-856 

0-2685752 

1-0759151 

1-854 

0-26S079S 

1-0783357 

1*852 

0-2675375 

1-0303-563 

1-850 

0-267G9S3 

1-6333-269 

1-848 

0-26681-22 

1'0857975 

1-846 

0-2661-292 

1-035-26S1 

1-844 

0-2656492 

1-090 1 387 

1-842 

[0-26517-22 

1-093-2093 

1-840 

0-2646931 

1-0956799 

1-838 

0-2642280 

1-0931-50-5 

1-836 

0-2637589 

1-1006-211 

1-834 

0-2632936 

1-1030917 

1-83-2 

' 0-2628:312 

1-10-556-23 

1-8-29 

0-20-23717 

1-1080329 

1-S-2S 

: 0-2619150 

1-1105035 


1' I Si 
1-785 
1'7S4 
1-783 
1-781 

1-779 

1-777 

1-775 

1-773 

1-770 

1-769 

1-767 

1-765 

1-763 

1-761 


1-749 

1-74S 

1-746 

1-744 


1-740 

1-739 

1-737 

1-735 

1-733 


n = -012 

log. X D 

0-252-2447 1-13599-23 
0-2517235 1-138&SS0 
0-2514643 1-1400356 
0-251-2053 1-141-3832 
0-25C6916 1-14407S4 

0-2501S03 1-1467736 
0-2496734 1-149468S 
0-2491693 1-1521640 
0-24866S7 1-154S59-2 
0-2460714 1-1575544 


IftLcIm 


0-2476774 

0-2471S66 

0-2466990 

0-2462147 


0-245‘2555 

0-2447S03 

0-24430.S7 

0-243S399 

0-2433742 

0-2429116 

0-2424519 

0-2419951 

0-2415412 

0-2410903 

0-2406423 

0-2401972 

0-2397549 

0-2393254 

0-23SS7S7 


1-1602496 

1-16-29443 

1-1656400 

1-16S3352 

1-IT10304 

1-1737256 

1-1764203 

1-1791160 

1-1818112 

1-1S45C64 

1-1872016 

1-1898963 

1-1925920 

1-1952S'72 

l-1979S'-24 

1-2006776 

1-2033723 

1-20606SO 

1-2037632 

1-2114584 


18680 
18960 
19000 
19040 
19120 j 

: 19-200 
19250 
19360 
19440 
195-20 

IS 600 
19650 
19760 
19S40 
19920 

20000 

200.SO 

20160 

•20-240 

•20320 

20400 

204SD 

20560 

•20640 

20720 

i 

20800 

208S0 

20960 

21040 

- 211 - 20 ’ 



Siae of 
Incbna 


n = 013 



n = 014 


ame of 
fnclma 

' tiou 
(1 over) 

N 

log N 1 

D ' 

N 

log N 

D 

tion 

1 over) 

18880 

1 703 1 

0 2312124 1 

12306589 1 

1631 

10 2123370 

1 3253249 

18880 

18960 

1701 1 

,0 2307110 ! 

1 2335787 

1 b29 

'O21l8o40 

1 3284693 

18900 

19000 

1 700 

1 0 2304616 

1 23503SO 

1628 

0 2116137 

1 3300415 

19000 

19040 

1 699 

0 2302130 1 

1 2364980 ' 

1 627 

0 2113744 

1 3316137 

19040 

19120 

1 697 

0 2297184 ' 

1 2391183 

1 62o 

0 2108982 

1 3o47581 

19120 

192QQ 

1695 ( 

0 2292271 i 

1 1 2423081 ' 

1623 

0 2104254 

1 3379025 

19200' 

19280 

1 693 

0 2287393 

1 1 a4o2o79 

1 622 

0 2099559 

1 3410469 

19280 

19360 

1691 

0 2282548 | 

1 248J777 1 

1 o20 

0 2094897 

1 3441913 

19300 

19440 

1 690 

0 2277737 

1 251097 ) 

1618 

0 2090268 

1 3478357 

19440 

19520 

1888 

0 2272958 

1 2540173 

1610 

0 2085671 

1 3504801 

19o20 

19600 

1 686 

0 2288213 

1 2569371 

1 615 

0 2081107 

1 3586245 

19000 

19680 

1684 

0 2263497 

1 2598569 

1613 

0 2076575 

1 8567089 

19680 

19760 

1682 

0 22jS813 

1 2627767 

1611 

0 2072073 

1 3599108 

19760 

19840 

1680 1 

0 2254162 

126)6965 

1610 

0 2007004 

1 6600o77 

19840 

1 19920 

1 1 679 ' 

0 2249042 

1 2680160 

1608 

0 2063165 

1 3662021 

19920 

20000 

1 677 1 

0 2244954 

1 271 >361 

1 606 

0 20o8757 

1 8693465 

20000 

20080 

1 1675 

0 2240397 

1 2741559 

1 005 

0 2054379 

1 8724909 

20080 

20160 

1 1 673 1 

0 2235871 

1 2773757 

1603 

0 20^0032 

1 3766863 

20100 

20240 

1 1 672 

0 2231375 

1 260295O 

1602 

0 2045715 

1 3787797 

20240 

20320 

1 670 j 

0 2226908 

1 2832153 

1600 

0 3041428 

1 8819241 

20320 

20400 

^ 166S 

0 2222471 j 

I 2661851 

1 599 

0 2037170 

1 S8S0685 

20400 

1 20480 

1667 

0 2218064 

1 2890549 

1597 

0 2012941 ' 

1 3682129 

20480 

20560 

1665 1 

0 2213687 j 

1 2919747 

1 595 

0 2028741 

1 3913573 

, 20560 

20640 

1 663 t 

0 2209339 

1 2948945 

1 094 

0 2024671 

1 3945017 

1 20640 

20720 

1 662 1 

0 2205020 ‘ 

1 

1 2978143 

1593 

0 2020428 

1 3976461 

20720 

20800 

1 660 

0 2200728 

1 3007341 

1591 

0 2016314 

1 4007906 

20800 

20880 

1658 

0 2196464 

1 8036539 

1589 

0 2012227 

, 1 4039349 

20880 

20960 

1 657 ‘ 

0 2192229 1 

1 3066737 1 

1588 

0 2008168 

1 1 4070793 

20960 

21040 

1 655 , 

0 218S022 I 

1 3£»4935 J 

1586 

0 2004137 

1 1 4102237 

21040 

21120 

1 653 1 

0 2183342 1 

1 3124133 

1085 

0 2000133 ' 

1 4133681 

21120 





i9io:)r)=J I 

1 .‘ir)'l0;)00 1 

oVfi \.«o«w 

'j ^ ..^ir.'TO 


o-'H^s V 
- 0^^ 


. «r»lSsOi)0 


19000 


V6« 191^-0 



1 O-IB^ 

■•i o-l85<58-^‘ 

Sb o\^v 

,8 ioaA?,BO 


1 . i'('(‘29A0 \ 

'i.'iWs" \ 
i..>s-ioof„\ 

! \Soi«“ 

‘ v49-i^890 


\folg3ol 


V68-2‘»-^^\ 19440 


o O-lCAB'i^V 

0-l8^-^‘f.;.n ' l-65l82f^ \lWo\ 

4*1i) 9 0'H3l8888 -i.gSol’^^^ \ 19920 V 

Vl-i8 O.SoOO'lO l^f^959T V 

1-4-^ O-lOO-i'I^^ ..p\20000\ 

er^^ 1-00^'^ 'ki \20080\ 

. r 0-l58f[^^„^ 1-66659^\.2 o160\ 

V4l;J 0-l59-i88J , ^.5^0■ll■^° \ -20210 \ 

Vf t 0-l»9^foo VO'^-^SoT \803-^®\ 

S U8 o-l58^},^.'i \ \ 

O-lJ^O-^O^ , co\20i00\ 

' r^T ’' 1-08^*^ er^l \20l8o\ 

0’l'’'‘^o^.-> ^ 1-6 So88< M oq 560\ 
,•430 ‘ 0-157 jjSl-;; \ 1-680 50o8 \ Qg4o\ 

L-13T o-l5Til8" \.6933-2f \ -'i^2o\ 

1-436 ^1568^5 U-6971^^^ f \ 

l-43a ^q.456473o\ ,qq\ 20800 \ 

1-431 ^ -I \ 1-7000509 \nQg8o’ 

\ 0-1561891 \ . .rjo4778l \ ^qqOO 

1-133 1 0-15571 \ V'(085968 \ ^^olO 

1-131 \ n-l55388l \ .rji2lll'^ \ oil2C 

1-130 \°o-i5503-20\Ui62327\3i!^ 

1-188 \° 15161881 ^ 11 ^::-- — 

-I -428 \ ^1..——***-*^^^ 





FOR SPECIAL INCLINATIONS AND VALUES OF (n) 


163 


Sineo( Q20 

Incliui 
Uou 

(1 OTer) N lOo N D 

18880 1348 0 1297157 1 8933214 

18960 1317 0 1293239 18978134 

19000 1 316 01291290 1 900a>94 

19040 1 316 0 1239352 1 9023054 

19120 1 314 0 1285497 1 9007974 

19200 1343 01281674 19112894 

19280 1342 01277832 19157814 

19360 1341 01274121 19202734 

19440 1 J40 0 1270392 1 0247654 

19520 1339 01260693 19292574 

19000 1388 01263024 1 0337494 

19680 1330 0 1259385 1 9382414 

19760 1 335 0 1250775 19427334 

19840 1 334 0 1252100 19472254 

19920 1388 01248043 19517174 

20000 1 332 0 1245121 1 9562094 

20080 1 331 0 1241627 1 9007014 

20160 1 330 0 1238162 1 9651934 

20240 1 329 0 1234725 1 90968o4 

20320 1328 01231316 19741774 

20400 1 827 0 1227935 1 9766694 

20480 1 326 0 12‘’45b0 1 9831614 

20j 60 1 325 0 12212o2 1 9876534 

20640 1 324 0 1217951 19921454 

20720 1323 0 1214677 1 996o374 

20800 1322 01211430 2 0011294 

20880 1 321 0 1208207 2 0056214 

20960 1 320 I 0 1205021 2 0101134 i 

21040 1319 01201841 2 01460^4 

21120 1 318 01198696 2 0190974 



n = 0235 

Sine of 
Incima 

N 

log N 

D 

tion 
(1 oier) 

1275 

0 10o4572 

2 1299865 

18880 

1274 

0 10j0956 

2 1350400 

18960 

1273 

0 1049159 

2 1375663 

19000 

1 273 

0 1047371 

2 1400935 

19040 

1272 

0 1043817 

2 1451470 

19120 

1 271 

0 1040293 

2 150200c) 

19200 

1270 

0 1036800 

2 1552540 

19280 

1269 

0 1033337 

2 1003075 

19360 

1 268 

0 1029906 

2 1653610 

19440 

126? 

0 1026504 

2 1704145 

19o20 

1266 

0 1028132 

2 1754680 

19600 

126o 

0 1019788 

2 1805215 

19680 

1264 

0 1016472 

2 1856750 

19700 

1 263 

0 1013186 

2 190628.) 

19840 

1262 

0 1009928 

2 1956820 

19920 

1 261 

0 1006699 

2 2007355 

20000 

1260 

0 1003497 

2 2057890 

20080 

1259 

0 1000323 

2 2108425 

20160 

1 258 

0 0997176 

2 2158960 

20240 

1257 

0 0994056 

2 2209495 

20320 

1256 

0 0990963 

2 2260030 

20400 

1 255 

0 0987897 

2 2310565 

20480 

1255 

0 0984857 

2 2361100 

20560 

1 254 

0 0981843 

2 2411635 

20640 

1253 

0 0978855 

2 2462170 

20720 

1252 

0 097o893 

2 2512705 

20800 

1251 

0 0972956 

2 2563240 

20880 

1250 

0 0970045 

2 2613775 

20960| 

1249 

0 09G7158 

2 2664310 

21040 

1249 

0 0964296 

2 2714845 

21120 




toil SPECIAL INCLINATIONS AND VALUES 01 {«) 


16' 


n = 030 

N 

]o{, N 

D 

1 128 

0 0524527 

2 8399820 

1 128 

0 0521633 

2 8467200 

1 127 

0 0520196 

2 8500UJ0 

1 127 

0 0jl87b7 

2&>J4580 

1 126 

0 0^15932 

2 8601960 

1 125 

0 0)13124 

2 8669340 

1 125 

0 0)10343 

2 8736720 

1 124 

0 0507594 

2B804100 

1 123 

0 0o04873 

2 8871480 

1 123 

0 0502179 

2 8938860 

1 122 

0 0499j13 

2 0006240 

1 121 

0 0496874 

2 9073620 

1 121 

0 0494261 

2 9141000 

1 120 

0 0491676 

2 9208380 

1 119 

0 0489116 

2 J275760 

1119 

0 0486584 

2 9343140 

1 118 

0 0484077 

2 0410o20 

1 117 

0 0481596 

2 9477900 

1 117 

0 0479140 

2 0545280 

1116 

0 0476710 

2 9612660 

1 115 

0 0474Ja> 

2 9680040 

1 115 

0 0471925 

2 9747420 

1 114 

0 0469569 

2 9814800 

1 114 

0 0467237 

2 98821tl0 

1 IIJ 

0 04649J0 

2 9949560 

1 112 

0 0462640 

3 0016940 

1 112 

0 0460386 

3 0084320 

1 111 

0 04^8149 

3 0151700 

1 111 

0 O4j59J0 

3 0219080 

1 110 

0 04->i744 

3 0286460 


n ss 035 

Smtjof 

[uchna 




tion 

N 

lo„r N 1 

1) 

1 o\er) 

1066 

0 027 )941 

3 3133124 ; 

18B80 

KXm 

0 027 1416 

3 3211734 

18960 

1065 

0 0272164 

1 3 3251038 

19000 

1064 

0 0 >70020 1 

' 3 J-90J44 

19040 

1064 

0 02684j2 I 

8 33689 j 4 

19120 

1063 

0 0266011 1 

3 3447564 

19200 

106J 

0 0263)98 1 

3 3526174 

19280 

1062 

0 0261212 

3 3604784 

19360 

1 061 

0 02^8S.)4 

3 3D83394 

19440, 

1061 

0 02>)b522 

3 3762004 

19020 1 

1060 

0 02o4217 

3 3840614 

19600 

1060 

1 0 0251939 

3 3919224 

19680' 

10o9 

0 024968J 1 

3 3997834 

19)G0: 

10j9 

1 0 0247458 ) 

3 4076444 

19840 

1058 

1 0 0245256 

3 ilOoOoi 

199201 

10^8 

0 0243080 1 

3 4233604 

20000 1 

1057 

1 0 0240929 ' 

3 4313274 

20080' 

1057 

0 0238801 

3 4390884 

20100 

1058 

1 0 0236698 

3 4409494 

20240 

1056 

1 0 0234620 

3 4548104 

20J20 

1 05t> 

1 0 0232^06 

3 46 '0714 

20400 

10,>5 

' 0 0230 36 

8 4705324 

20480 

1054 

0 0228o20 

3 4783034 

20oG0 

10o4 

1 0 0226545 

3 4862544 

20640 

1053 

1 0 022458^ 

3 4941154 

20720 

lOaS 

^ 0 0222647 

8 5019704 

20800 

10^2 

0 0220731 

3 5098.J74 

20S80 

1052 

0 0218838 

3 )17G984 

j 20960 

1051 

, 0 0216968 

3 i2j )o94 

21040 

1051 

10 021)119 

3 O334204 

1 21120 


N 

log N 

1 D 

1 

9)26 

1 9789140 

4 7333034 

9o22 

1 978740J 

4 7445334 

9j20 

1 9780d45 

4 7501484 

9j19 

1 9785094 

4 7oo7034 

9>1> 

1 9784010 

4 7069934 

9511 

1 9782351 

4 7782234 

9508 

1 9780717 

4 7894534 

9o04 

1 9779107 

4 8006834 

9.>01 

1 1 9777 )23 

4 8110134 

9497 

1 9775902 

1 4 8231434 

9494 

1 9774426 

4 8343734 

9491 

1 0772914 

14 845G034 

9487 

1 1 9771424 

j 4 8^68334 

9481 

1 1 97C99o9 

[4 8080634 

9481 

1 1 07C8.J10 

14 8702914 
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TABLK H — coHtmued 


Inveit 
— \>y 
Diameter 

(R) 

Hj Iraulic 
■Mean Depth 
-(l)xUy 

•Oo (B-) 

A^eaof 

&ection= 

(l)»xby 

log (A ) 

oi 

254147(1 

1 4033<3J ; 

402698 

I 001980) 

52 

25G2031 

1 4o8584-» 1 

412694 

I 0130281 

53 

2591626 

I 4H5724 

422081 

1 G2CU127 


2 C21200 

1 418j004 ' 

4320 >6 

1 030U27 

55 

2G488>8 

1 4240 .Sh 1 

442015 

I 6100201 

5G 

2670119 

1427 >055 1 

4o2 .35 

7 0)50711 

57 

2702514 

I 4417080 1 

402470 

7 OGoOSSO 

■)8 

2728035 

1 44 >8501 

472).o 

7 0742094 

)J 

2714087 

1 44j7>r.2 

482211 

7 0842471 

CO 

277Gj32 

I 444il28 

422028 

7 69198 18 

G1 

2799297 

1 44704JI 

50180'. 

7 7005431 

C2 

2822242 

1 450440 > 

.11547 

1 7US8771 

G3 

28422o8 

14>4(i( 3(. 

521119 

7 71711202 

a 

2802434 

I 4 >67204 

540847 

7 7249091 

h5 

2881476 

T 4o2(>l-i2 

340418 

7 7327298 

r.c 

2899641 

1 4023147 ' 

549925 

7 '■41)4033 

67 

29l(i82G 

1 4<>42lOi> 

3 >9304 

7 7470945 


23439)4 

1 4073054 1 

>68732 

7 754907(. 


2J4M85 

T 4t 2>>48 

378022 

7 7619444 

70 

29G2446 

1 4711)3 .s 1 

.87240 

7 71.88082 

71 

2975439 

I 4735.11 

3 (l.i >(J 

7 77)5012 

72 

2987402 

147 >302 > 1 

1.0.478 

1 78202(>7 

U 

2998490 

1 4768833 

014308 

7 7884862 

li 

3008204 

1 4784074 j 

023135 

7 794’822 

7o 

3010891 

T 4705.08 

631853 

7 bOOOlol 


3024300 

1 480(>43> 1 

640451 

7 8004872 

77 

3030650 

T 43163 >8 

048933 

7 8121999 


304^095 

1 4822.84 

0.7244 

I8l77o30 


3039472 

T 4827982 

1 05*)0(.> 

I 8211481 


3041912 

I 4831400 

C73a74 

1 8281827 

81 

3043027 

1 48330 >2 

C8U98 

7 81141.40 

82 

3042710 

T4s32Cn. 

C'«j>o3 

7 838)8,0 

8J 

3040J20 

T 48300 .0 

020802 

7 8441407 

84 

8037()02 

I 482 «302 1 

704280 

7 8477491 

85 

4042068 

1 4818249 ' 

711 >24 

1 8521889 


302(047 

T 48087 .8 1 

718>0. 

7 b.l.loi.l 


3017()33 

T 479i.i.(. > 

72 .399 

7 8005770 


3007313 

1 4781787 1 

732013 

7 804(>IS8 


2J94940 

T 4703891 

738392 

7 81.82870 

lO 

2980400 

T 47421 27 

744523 

7 87187S2 


2V(i34CS 

1 4717850 

7u04SG 

7 87 .2813 


2J43CS9 

I 4088220 

< >5903 

7 876,00. 


2220992 

1 I 4o >o30 > 

7(.l210 

7 68151 >2 


2894316 

I 4010210 

7(0159 

1 684 4189 

05 

, 2S64985 

7 4 >71220 

770717 

7 8608919 


2822115 

1 4514>507 

774SOD 

isxj)))! 


27S7014 

7 44 >141) 1 

778.32 

7 8 112705 


273*.143 

7 4 41.2801 1 

781019 

7 6940118 

MSJ 

2073982 

7 4271517 

78)81. > 

7 '942414 

JJO ' 

2( 05487 

I .2 .770 P 

78401.2 

7 8914.41 

JJl 1 

2657104 ! 

I 4244USO 1 

781204 

1 8244CIH 

'U2 

21.47947 

7 4 ’2*m2l ' 

•784141. 

7 69l5(.Jl 

J'3 

2(. 42795 

7 121 >70) 

784019 

I 6240 .'3 

Ut 

2( 27739 

7 119.S2) ' 

784779 

7 8247474 

J'5 

21.10 130 

1 4171 J2o 

784927 

7 6946223 

yi. 

2C0 4s3> 

7 4150145 

78*001 

7 62490 42 

jj7 


141)2104 1 

78)179 

T 8242067 


2 >72897 

1 4104224 

7hj279 

I 8250240 

yiJ 

2.02494 

7 3283730 1 

180830 

1 625001.5 1 

1 o»«» 

2501MHK) 

7 3 172400 

78o398 

I '950699 
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TABLES FOB THE SOLUTION OF 


- TABLE HI.— PIPE THREE INCHES IN DIAMETER. 


Depth on In- 
vert -r by 
Diameter. 

Depth on In- 
vert in Ins. 

Hydrau- 
lic Mean 
Depth 

R in 
Deet. 

log. (R.) 

! . ^ 

, in Feet. 

t 

I 

Area of 
Cross 
Section 
in Sciuaie 
Feet. 

log. (A) 

•001 

•003 

•00016 

4-2197877 

•01287 

•000002 

B-4191293 

•002 

•006 

•00033 

4-5217979 

•01823 

•000007 

6-8714270 

•003 

•009 

•00039 

4-598i>754 

•01991 

•000013 

5-1363211 

•004 

•012 

•00066 

4-8232219 

" -02579 

•000021 

5-3235099 

•005 

•015 

•00083 

4-9202688 

•02884 

•000029 

5-4689009 

•006 

•018 

•00099 

4-9990899 

•03158 

•000038 

iO'5875706 

•007 

•021 

•00115 

3-0607680 

•03391 

•000048 

5-6874175 

•008 

•024 

•00132 

3-1234227 

•03645 

•000059 

5-7745169 

•009 

•027 

•00149 

3-1741325 

•03864 

•000071 

5-85087.59 

•010 

•030 

•00165 

3-2197090 

•04072 

•000083 

5-91940.50 

•Oil 

•033 

•00182 

3-2609568 

•04270 

•000096 

5-9814222 

•02 

•06 

•00330 

3-5188531 

•05746 

•000234 

4-3697954 

'03 

•09 

•00493 

3-6928576 

•07021 

■000429 

4-032.5S3S 

•04 

•12 

•00652 

3-8147013 

•08078 

•000659 

4-8186382 

*05 

•15 

•00812 

3-9100686 

•09016 

•000917 

4-9626356 

•06 

•18 

•00971 

3-9875755 

•09857 

•001202 

3-0800625 

•07 

•21 

•01128 

2-0523991 

•10621 

•001510 

3-1791207 

•08 

•24 

•01283 

2-1082623 

•10327 

•001839 

5-2647440 

•09 

•27 

•01436 

2-1572647 

•11984 

•002188 

5-3400909 

•10 

•30 

•01587 

2-2008486 

•12601 

•002554 

5'4073378 

•11 

•33 

•01738 

2-2400614 

•13183 

•002937 

5-4680333 

•12 

•36 

•01886 

2-2756434 

•13734 

•003336 

5-6232992 

•13 

•39 

•02033 

2-3081893 

•14259 

•003749 

3-5740240 

•14 

•42 

•02178 

2-3381392 

•14762 

•004177 

3-6208710 

•15 

*45 

•02321 

2-3658530 

•15237 

•004617 

5-6043776 

•16 

•48 

•02463 

2-3916077 

•16696 

•005069 

5-70496.51 

•17 

•51 

•02604 

2-4156526 

•16137 

•005533 

5-7429999 

•18 

•54 

•02742 

2-4381694 

•16560 

•006008 

5-7787615 

•19 

•57 

•02879 

2-4593235 

•16969 

•006494 

3-8124955 

•20 

•60 

•03014 

2-4792574 

•17363 

•006989 

3-S444160 

•21 

•63 

•03148 

2-4980845 

•17743 

•007493 

3-8746921 

•22 

•66 

•03280 

2-51.5904.5 

•18111 

•008007 

3-9034766 

•23 

•69 

•03410 

2 -.5328056 

•18467 

■008529 

5-9.309013 

•24 

•72 

•03538 

2-5488669 

•18811 - 

•009059 

5-9670833 

•25 

•75 

•03665 

2-5641498 

•191.56 

•009596 

3-9821185 

•26 

•78 

•03790 

2-5787186 

•19469 

•010141 

2-0060995 

•27 

•81 

•03914 

2-5926236 

•19783 

•010693 

2-0291040 

•28 

•84 

•04035 

2-6059091 

•20088 

■011-2.51 

2-0.512008 

•29 

•87 

•04155 

2-6186179 

•20384 

■011815 

2-0724521 

•30 

•90 

•04273 

2-6307859 

•20672 

•012385 

2-0929135 

•31 

•93 

•04399 

2-6424525 

•20976 

•012961 

2-1126385 

•32 

•96 

•04504 

2-6.5363.58 

•21223 

■013541 

2-1316708 

•33 

•99 

•04617 

2-6643750 

•21487 

•014127 

2-1500.5.38 

•34 

1-02 

•04728 

2-(>746876 

•21744 

•014717 

2-1678211 

•35 

1-05 

•04837 

2-6846015 

•21993 

•015311 

2-18.50106 

'30 

1-08 

•04‘)44 

2-6941371 

•23236 

•01.5909 

2-2016548 

•37 

1-11 

•05050 

2-7033039 

•22472 

•016511 

2-2177783 

•38 

1-14 

•05153 

2-712131.5 

•32702 

•017116 

2-2334102 

•39 

1-17 

■05255 

2'7206293 

■•22925 

•017724 

2-248575.5 

•40 

1-20 

•05355 

2-7366953 

•23062 

•018335 

2-277.5905 

•41 

1-23 

•05453 

2-7366953 

•23353 

•018949 

2-2775905 

•42 

1-26 

•05549 

2-7442913 

•23558 

-019505 

2-2914826 

•43 

1-29 

•05644 

2-7516083 

•23757 

•020183 

2-3049857 

•44 

1-32 

•05736 

2-7380602 

•23951 

•020802 

2-3181194 

•45 

1-35 

•05827 

2-7654565 

•24139 

•021423 

2-3308993 

•46 

1-38 

•05914 

2-7719224 

•24319 

•022046 

2-3433372 

•47 

1-41 

•06002 

2-7783462 

•24500 

•022669 

‘J‘3554 479 

•48 

1'44 

•06086 

2-7843899 

■24671 

•023294 

-2-3672 4 10 

•49 

1-47 

•06169 

2-7902440 

•24838 

•023919 

•J'37S738.> 

•50 

1-50 

•06250 

2-7958800 

•25000 

■024543 

2-;i899399 
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lAULK 111 — lOHtiHUtd 


111 

Depth on In 
vert in Ins 

Hyilrau 
lie Mean 
Diplh 

18 m 
tiet 

log ( 18 ) 

v'B 
in Veet 

1 Aieaof 

1 bectiou 

1 ‘"kI?"' 

log (A ) 

1 

1 

'1 

1 .1 

0()128 

2 801113‘) 

251uO 

02>1(.S 

3 4008C05 

’2 

1 

0G4O“i 

2 $005244 

244(18 

024793 

2 4116031 

•)1 

1 •>'1 

00470 

2 8115124 

24444 

026417 

2 4216927 

‘A 

lOi 

OG-.M 

2 8104403 

24508 

027041 

2 4320227 

't') 

H)*| 

CGf,22 

2 820 1088 

24734 

027f.(,3 

_ 44190C1 


1 08 

OGGOO 

2 8254435 

2^863 

028284 

2 4515514 

>7 

171 

0IJ7 Jl» 

1 8207080 

2.902 

028904 

2 iroocsr. 

*>8 

174 

U(.82U 

2 8387001 

2010(. 

029422 

2 1701494 

>0 

1 77 

01.884 

2 8 WJOJ 

26247 

OlOllS 

.4701171 

(>0 

1 80 

0(.041 * 

2 8414528 

26140 

U-107'.2 

2 4878098 

01 

1 81 

U(i008 

; 8440801 

264 .4 

03131.1 

2 4DG4151 

02 

180 

070’.> 

2 84M805 

26 >62 

031971 

2 5047571 

01 

1 80 

07104 

2 8410080 

2( Oo6 

042601 

2 5120002 

01 

1 92 

07rr» 

2 8.40008 

207i0 

014178 

2 4208493 

0» 

10-. 

07208 

2 8474442 

26819 

033770 

2 5286098 

<0 

1 as 

07240 

_ 80(U''47 

26024 

034470 

2 1.161835 

ii7 

2 01 

07202 

2 80284lH> 

27001 

U14J( 0 

2 5435745 

(•8 

2 04 

07882 

2 80424 >4 

27078 

03.446 

2 .697870 

fly 

2 07 

or 870 

-8074018 

27NS 

Oil, 12 r, 

2 »77s244 

70 

2 lU 

074ilj 

- n(.037 .8 

27211 

011.702 

2 5646882 

71 

2H 

07488 

28714911 

27271 

(•17272 

2 .713812 

72 

2 1(> 

074<.s 

2 878242^ 

27128 

017811. 

- ->779067 

71 

2 10 

07404 

2 8748283 

27478 

018194 

2 5842662 

74 

2 22 


2 8702474 

27424 

018916 

. 5904622 

7-) 


07M2 j 

. 87740i.8 

27461 

019491 

. 5y64‘b4 

70 

2 28 

07 >(.0 

2 878 .73 . 

27407 

040028 

:C021672 

•77 

2 81 


2 87947 8 

27 ,2. 

040 .-iS 

: 6080799 

78 

2 U 


2 8K)1*»83 

27 .48 

041080 

2 0116.10 

7a 



2 8807 882 

27io4 

on .94 

: 6190281 

80 

2 40 

07Go4 

- 881U8(.(. 

27 >70 

OU19S 

2 6212637 

81 

2 48 


2 88124 W 

27481 

012494 

■’0291416 

82 

2 4i> 

y7(.0(> 

2 8812005 

27 >80 

iH 10*9 

-oH2l. .0 

81 



2 880 )4 >0 

27472 

011..1 

2 0190207 

84 

2 .2 


2 8804709 

274 .7 

044017 

_ (i4362'Jl 

8*) 

2 r. 

07.481 

2 8797040 

27 ,14 

041470 

- 648ll(8J 

80 



: 87881 >8 

27404 

041910 

- 6523401 

87 



2 877W»0. 

274(.(. 

04 .117 

2 6O0457O 

88 



2 8701187 

27410 

0447.1 

: 66U3'il8 

S‘J 



2 8743201 

27463 

Ul(.149 

2 6C41670 

UO 

2 70 

07440 

2 8722007 

27206 

040 >11 

2 6677582 

ai 



2 8607250 

27218 

046899 

2 6711648 

U2 


07840 

2 8C6832U 

27128 

047248 

2 6741804 

yi 


07 802 

2 81.31705 

27024 

047477 

2 6773959 

ai 



2 840 OlO 

2t 001 

04788. 

2 C801989 

'!*, 

2 b‘i 

0711.2 

2 8->^02O 

20712 

0481hJ 

2 6827749 

‘H, 

2 b8 

07072 

I SI J >007 

26 .04 

048429 

2 68 .1032 

07 

2 01 

()f.0i.7 

2 8430703 

2040(. 

0481.48 

2 6871505 

08 

2 04 

01.887 

- 8340201 

20149 

048841 

2 68S8918 

‘180 

2 0(57 

0(ir.84 

2 82 .00 )7 

248i", 

048991 

2 6' 0121 4 

tJO 

2 070 

0li()(>8 

-8237100 

25814 

U4U004 

2 6‘i0214J 

OJl 

2 07S 

0(i(.42 

2 8223480 

25774 

049011. 

2(904418 

'002 

2 0T(. 

0(.(.10 

2 8208404 

24729 

049028 

2 (.904431 

001 

2 070 

otr.'jo 

2 SlOilOl 

2.08J 

04'J019 

2 690^388 

0J4 

2 082 

Ol.4(.9 


2 >040 

049049 


•007 

2 0^5 

0o440 

2 81 >0320 

24575 

0190.48 

2 e'H)70J3 

J0(. 

2 088 

0(.40'J 

2'«H. 15 

2.511 , 

•049000 


007 

2 001 

00474 

2 8111804 

24444 1 

049071 



2 'J04 

Ui.482 

28004624 

24404 



009 

2 007 

0(.23r. 

2 7 JO tl 40 




1 no 

iftno 

OrJ •> 

2 "o. ‘■1 o 

2*000 

(*■ 
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TABLES FOR THE SOLUTION OF 


TABLE IV.— PIPE FOUR INCHES IN DIAJIETEI;. 


Deptli on In- 
vert -j- Fy 
Diameter. 

! g Hydrau- 

1 lie Jlean 

.2 ' Depth. 

^ -g U ill 

^ g j Feet. 

log. (n.) 

vH 
in Feet. 

Area of 
Cross 
Section 
in Squari 
Feet. 

log. (X) 

•uoi 
•002 
•003 
•001 
•005 
•006 
•007 
•008 
•000 
•010 
•01 i 
•02 
•03 
•04 
•05 

•06 

•07 

■OS 

•00 

•10 

•11 

•12 

•13 

•14 

•15 

•16 

•17 

•18 

•19 

•20 

•21 

•22 

-23 

•24 

•25 

•26 

•27 

•28 

•20 

•30 

•31 

•32 

•33 

•34 

•35 

•36 

•37 

•38 

•39 

•40 

•41 

•42 

•43 

•44 

•45 

•46 

-47 

•48 

•49 

•50 

•004 

•008 

•012 

•016 

•020 

•024 

•028 

•032 

•036 

•040 

•044 

•08 

•12 

•16 

•20 

•24 

•28 

•32 

■36 

•40 

•41 

•48 

•52 

• 5 () 

•(iO 

•64 

•68 

•72 

•76 

•80 

•84 

•88 

•92 

•96 

1-00 

1-04 

1-08 

1-12 

1-16 

1-20 

1-24 

1-28 

1-32 

1-36 

1-40 

1-44 

1-48 

1-62 

1-56 

1-60 

1-64 

1-68 

1-72 

1-76 

1-80 

1-84 

1-88 

1-92 

1 - 96 

2 - 00 

•00022 
•00044 
•00052 
•00088 
•00110 
•00133 
•00153 
•00177 
•00199 
•00221 
•002 13 
•00440 
•00657 
•00870 
•01083 
•01295 
•01501 
•01710 
•01915 
•02117 
•02317 
•02515 
•02710 
•02886 
•03095 
•03285 
•03472 
•03658 
•03839 
•04019 
•04197 
•04323 
•04547 
•04718 
•04887 
•05054 
■05099 
-05380 
-05540 
•05698 
•05853 
•06005 
•05156 
•06304 
•06448 
■06592 
•06733 
•06871 
•07008 
•07141 
•07271 
•07399 
•07525 
•07648 
•07769 
•07886 
•08003 
•08115 
•08225 
•08333 

4- 3447264 
■ 1-6467366 

1 - 7235141 

5 - 94 SI 006 
5-0452075 
3-1240286 
3 - lS 57 ()( i 7 
3-2483614 
3-2990712 
3-3446477 
3-3858955 
3-6437918 
3 - 8(77963 
3-9396400 
• 203.50073 

2 1125142 

2 - 1773378 
2-2332010 
2 - 2 S 2-2034 
2-3257873 
2-3650001 
2-4005821 
2-4331280 
2-4630779 
2-4907917 
2-5 165464 
2-54059 13 
• 2-.5631081 
2-5842622 
2-6041961 
2-6230232 
2-6408432 
2'6577443 
2-6738056 
2-6890885 
2-7036573 
• 2 - 717.5623 
2-7308478 
2-7435566 
2-7557246 
• 2-7673912 
• 2 - 778.5745 
2-7893137 
• 2-7996263 
2-8095402 
2-8190738 
2-8282446 
2-8370702 
2 - 84556 S 2 
2-8616340 
2-8616340 
2-8692300 
2-8765470 
2-8835989 
2-8903952 
2-8968611 
2-9032849 
2-9093286 
2-9131827 
2-9208187 

•01487 
•02105 
•02300 
•02979 
•03331 
•03647 
•03916 
•04208 
•04462 
•04702 
•04931 
•06635 
•08107 
• 0932 i ) 
•10411 
•11383 
• 12-265 
•13079 
•13836 
• 14.551 
•15222 
•15859 
•16465 
•17042 
•17595 
•18124 
•18633 
•19122 
•19594 
•20049 
•20488 
•20913 
•21324 
•21722 
•22107 
•22532 
•22582 
•23196 
•23538 
•23870 
-24193 
•24506 
-24811 
•25108 
•25396 
•25676 
• -25948 
•26214 
•26471 
•26722 
•26966 
•27202 
•27433 
•27656 
-27873 
•28082 
•28290 
• 2 S 4 S 8 
•28680 
-28867 

•000004 

■000013 

•000024 

•000037 

•000052 

•000068 

•000086 

•000106 

•000126 

•000147 

• 00 U 170 

•000416 

•000763 

•001171 

•001632 

•002137 

•002685 

•003270 

• 003 S 90 

• 0045 T 2 

• 0052-23 

•005932 

•006666 

•007426 

•008208 

•009012 

•009837 

■010682 

•011544 

•012425 

•013322 

•011233 

• 01 . 515-2 

•016105 

•017061 

•018029 

•019010 

• 02000-2 

•021005 

•022018 

•023042 

•024074 

•025115 

•026164 

•027220 

•028283 

•029333 

•030429 

•031510 

■ 032.596 

•033687 

•034782 

•035881 

•036982 

■038087 

•039194 

•040302 

• 0 U 411 

•042522 

•043633 

S -6690068 j 
5-1213045 1 
o ‘ 38 G 19 S 6 1 
5-6733874 j 
§•7187784 I 
§•8374481 
§•9372950 j 
4-0243944 
4-1007534 
4-1692825 I 
4-2312997 
4-6196729 

4- 8824613 J 
5'06861 57 1 
3-212513 1 j 
3-3299400 

5 - 4289982 
3-5146215 
3-5899744 
3-6572163 
3-7179108 
3-7731767 
3-8239015 
3-8707485 
3-9142560 
5-9548426 
5-9928774 J 

2 - 02 S 6390 

3 - 0623730 
3-0942925 
3 - 124.5696 
3-1333541 
3-1807788 
3-2069608 
3-2319960 
3-2559770 
3-2789821 1 
3-3010783 
3-3223290 
3-3427910 
3-3625 160 
3-3815493 ) 
3-'3999313 j 
3-4176986 j 
3-4348881 j 
3-4515323 
3 - 407635 S J 
3-4832877 
5-4984530 j 
3 - 52746 S 0 j 
3-.5274680 
3'5413601 J 
3 - 5548 G 32 
3-5679969 
3-5807768 j 
3-5932147 
3'6053264 j 
3-6171216 
3-6286160 
3-6398174 | 




ganguilli:t and kuttlu’s ioUMur.\ 


171 


TABLK IV — fOHtiHHitl 
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1 13 
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2)22 3 
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53 
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08038 
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203 )1 
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U8737 

2 Jll 370U 
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2 2U 

0S82 1 
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o7 
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5S 
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0J17) 

2 •)l.2l. rii 
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1)0 
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0Ji>J3 
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2 7 37717 3 

Gl 
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2 0» •10278 
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(>2 
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()J4i)4 

2 07311)2 

3(8>)>(* 
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0J474 
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2 71.27777 
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2 *0 

02741 
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3(1880 

0'8 )8 3 
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2 08240)0 

30)01 

IK 1)018 

2 778187 3 

ro 

2(>4 
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0(2)7) 
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G3 
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2H(8K)()')) 
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0J'>27 

2 0O2433. 

31 3S8 
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7a 

2 80 

•02874 

2001*14'* 

31123 
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2 8)l’’,(*'*7 

71 
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•00018 

2 00G4208 

3)10 3 

ni,hii,i 

2«2l2'/87 

72 

2 88 

OOJ7H 

2/)8|812 

1)7.»* 
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2 8277812 


2-02 

OOOTl 

2 Ooo7*»7‘) 

31777 


2*'3))l)7 

74 

2'lHl 

HHJ27 
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3H/2 

(K C37 

2 8(03 07 

73 

3SX) 

W A, 

1 imt r* * 

■*5)731 

i)702(«. 

2 8 K, 3720 


3 04 

UWll 

l-t/*3.l22 

3)7'*0 

07)K<I 

2 8**22117 

77 

3-05 

1010*2 

> 

•*3)78) 

■if’iUn 

2 8*, 70*, 7) 

7o 

312 

lOlU 

1 «*0.) 37*) 

3)-)0 

8)7 ,0*3) 

2") *'*10'* 

7y 

31o 

10131 

18)** 

•*3)*-‘’/') 

8)7-01) 

2 •o'>V* 

•'ll 

S-StJ 

lono 

*3 

3)8 12 

8)748l) 

287ll4f/2 

-1 

3-24 

10143 
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-3)-4* 

8)77722 

2 '*02221 

*2 
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10142 

U/r.t .ri 
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3 32 
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si 
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•',)-2l 

■*)?.• 2*1 


"Z 

3 4*4 

101 32 

I-*fi|7*»/« 

7170* 

1/7.8*.' 8 

i 'oIoKI 


3 44 

1M/-4 

l-*r/3;.4- 

•317^7 


I'J-UitA 
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l8-r27».2 

-^JT)'* 

l/'J ./o 



3 72 
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I v*J*/.*74 

<.WA 

irl— 5 

:<)1V2742 


Z^t 

-//j-Z 

- 07V247- 

<51 -•* 

■f/'2'>3 3 

-4»IK*33'* 

■ifl) 

3-»>j 



<71 .U 

'<r2724 
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■‘Jl 

3-f;4 

'-4*77 

24<*4 /ol3 

<7)12*0 

7» 

,'^Z\ *323 



14-12 

244)177/7 

<.J-.24 



■V5 

3-73 


2-0--* 4r2 

Cir 7 

I/'*-') 


-Ji 


•'4*7»> 

2-y'l4.//7 

-5 

- -3,2' 

aVv/r4* 
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»-7' -xIS 
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Jrv;- 24 
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3-^4 
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•V* 

i-r/i 
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'0*74,' 
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TABLES FOB THE SOLUTION OF 


TABLE V.— PIPE FIVE INCHES IX DIA.METEB. 


w >, r 


Hydrau- 


, 

1 .\l‘C.I of 

1 

!-i-h 

= 5 
® 

§3 

lic: lleaii 
Doptli. 

It ill 

Feet. 

log. (It.) 

111 Feet. 

j Cross 

.Section 

1 111 

1 Feet. 

I 

1 

1 log. (.\.) 

i 

( 

■001 

■005 

•00027 

4'4 416365 

•01662 

•U0U0072 

6 86282(>.S 

•002 

•010 

•00055 

4-7436467 

1 -02354 

•0000206 

0-31.5121.5 

•003 

•015 

•00066 

5-82042I2 

•0-2571 

•0000380 

3-.580021t"> 

•004 

•020 

•00110 

;i-045O707 

•03330 

•0000585 

3-7672071 

■005 

•025 

•00138 

3-1121176 

•03724 

•0000817 

.3-912.5981 

•006 

•030 

•00166 

3-2209387 

•04078 

•0001074 

P03126S1 

•007 

•035 

•00191 

3‘2826i68 

•01378 

•00UI352 

T-1311150 

•008 

•040 

•00221 

3-34.52715 

•04705 

•00016.52 

T'21821ll 

•009 

•045 

•00248 

3-.3959S13 

•0198S 

•0001970 

T-291.5731 

•010 

•030 

•00276 

3-4 115578 

•05257 

•0002307 

T-363I02.5 

•on 

•055 

•00303 

3-4 828056 

•0.5513 

•00026(!1 

}• 125 11 97 

•C2 

•10 

•00550 

3-710701S 

•07419 

•000650S 

1-8131929 

•03 

•lo 

•00821 

.1-9147064 

•09064 

•0011920 

n-0762.si3 

•04 

•20 

•01087 

2-0365501 

•10429 

•0018295 

3-262:)3.57 

•05 

•25 

•01351 

2-1319174 

•11640 

•0025187 

.3-106:J33l 

•06 

•30 

■01619 

2-2094243 

•12726 

■0033J01 

3-523 7ii00 

•07 

•35 

•01880 

2-2742479 

•i:4712 

•00119.58 

5-62281S2 

•08 

•40 

•02133 

•2-3301 111 

•14623 

•0051102 

3-708111.5 

•09 

•45 

•02393 

2-3791135 

•15172 

•0060781 

3-78:579 a 

■10 

•50 

•02646 

2-4226971 

•16268 

•0070963 

3-8.5lo:i.5:i 

■11 

•55 

•02896 

2-1619102 

•170.59 

•U0816(i7 

3'9n7:iU8 

•12 

•60 

•03144 

2-4974922 

•17731 

•0092682 

3-9lii59 9 6 7 

•13 

•65 

•03388 

2-5300381 

•18408 

•010116 

•2-017721.5 

•14 

•70 

•03630 

2-5599880 

•19051 

•011602 

2’06 15685 

•15 

•75 

■03869 

2-5877pi8 

•19672 

•01 -282.5 

2-1080750 

•16 

•80 

•04106 

2‘613 1.56.5 

•20261 

•011081 

•2-1 1.S6626 

•17 

•85 

•043 U) 

2‘637501 1 

•20832 

•015367 

2-1866971 

•18 

•90 

•04571 

2-6600182 

•213b0 

•016690 

2-222 1590 

•19 

•95 

•01799 

2-68II723 ' 

•21907 

•OI80:18 

2-256 1930 

•20 

1-00 

•05021 

2-701 1062 ' 

•2211.5 

•019113 

2-288n2.5 

.01 

1 .n.'i 

•05217 

2-71 99:133 

•22906 

•020815 j 

2-31.'^:|S96 
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TABLF V — continued 
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o 

o 1 

H) Jrau 
\ic Menu 

Deiitli 

Bill 

le«t 

1 

log(B) 1 

1 

v'a 

mVeet 

bectian 

111 !:i>i mre 
leet 

lot, (W 




1 0>3lfi27 

32477 

009913 

2 8445.80 




1 028H7S2 

32072 

■071648 

2 85 )20o6 




I i)333Cli 

32bGU 

•073382 

2 86 )-)902 





33047 

075113 

2 87o72U2 


27) 

11046 

3 0428471) 

33221 

076842 

2 8S56036 



11150 

1 0472943 

33393 

078568 

2 89 .2*89 





33 .')6 

0802S9 

2 OOlGOOD 




i U > »>3b9 

33714 

082006 

2 9138469 



11409 

10)9)397 

33s«6 

083717 

2 9228146 

ri) 

3 00 

11563 

I 00 ISOOO 

3*013 

085421 

2 9315673 



IK, 1,3 

1 OOOH379 

34n2 

087120 

2 D40112C 



11?)) 

T 07022J3 

34386 

088808 

2 94845*6 


31o 

11842 

1 0734 >24 

34413 

090489 

2 9)6 .977 

ri 

3 20 

11921) 

I 07( )09l 

34634 

0921GO 

2 96*)16S 

fio 

3 25 

12005 

1 0794040 

34( 49 

0J3822 

2 9723071 

Cb 

3 30 

12081 

1082131) 

3l7o3 

09)473 

2 9798810 


3 35 

121')3 

1 0346994 

34861 

097111 

2 9872720 

66 

3 40 

I.’330 

1 0370942 

349^8 

0‘'S738 

2 9 )4*86I 

69 


12281 

1 0''93430 

35048 

1003o 

T UOl .219 

70 

3 50 

12343 

1 0914240 

35132 

10194 

I 0083857 

71 

8 55 

12397 

I 0933399 

3)210 

10J)3 

I01,)0r87 

72 

3 00 

12*47 

10» 0J13 

35281 

10510 

! 02160*2 

7S 


12493 

109» 07.1 

3)345 

10605 

1 0279637 

74 

3 70 

12)14 

7 OJW062 

3 >*03 

10818 

T 0341597 

7j 

3 7S 

12570 

1 0JJ34-)O 

3.4^1 

10969 

T 0401929 

7fl 

3 80 

UGOl 

1 1004223 

3'49S 

11119 

T 04C0847 

77 

3 85 

12627 

1 1013245 

3)535 

12205 

10517774 

78 

a^to 

12648 

1 1020471 

3)563 

11411 

T. 037330) 

79 

3 JS 

12664 

1 1025870 

3o587 

11553 

1 0627266 

80 

4 00 

12074 

1 1029^)4 

35001 

21593 

1 0070603 

81 

405 

12682 

1 1031J47 

"obO? 

12831 

1 0730421 

82 

410 

12677 

1 1030493 

35606 

119C0 

I 0779625 

83 

415 

12070 

1 1027938 

3)>)95 

12098 

I 0327242 

84 

4 20 

12G')6 

1 1023197 

3)576 


: 0873266 

85 

4 2o 

12G36 

1 1010137 

35^47 

12352 

I 0917064 

80 

4 30 

12008 

1 1000040 

3* >08 

12473 

1 0%0436 


4 It 

12o73 

1 0994 

3)459 

12)93 

1 1001345 

8S 

4 40 

1 12530 

1 0979075 

3)398 

12708 

T 1040903 


4 43 

12j07 

1 0961 779 

3)325 

12819 

1 1078C45 


4 50 

12418 

1 0940^3® 

3)239 

12925 

I11U557 

91 

4 5) 

12347 

1 OJ1574t 

3)138 

13027 

1 1148623 


4 00 

122C5 

1 0885808 

3)021 

13124 



4 Go 

12171 

1 0853293 

34887 

13215 



4 70 

12061 

7 0814098 

34730 

13301 



4 75 

11937 

] 0759114 

34560 

13380 

1 1264724 


4 80 

11787 

I 071439') 

34333 

13452 


97 


U6U 

7 0049281 

34077 

13516 




11391 

I 0j)>71)89 

337')8 

13)70 


jsj 


uui 

1 0409485 

33379 

131.08 



4 950 

11107 

104))0.7 

3332) 

13612 

1 1339318 


4 9)') 

11076 

I 0443974 

33281 

13«n 

1 1340393 



11033 

1 0420982 

33216 

13618 




10J39 

1 0113)91 

33164 

I362I 




109*8 

1 0393711 

33089 

13624 




10901 

7 03748U 

33017 

13627 

1 13*4068 


» 980 

103*9 

1 03 >4023 

32938 

13629 



985 

•10790 

7 0330292 

32848 





10720 

7 0302112 

32742 

13(,33 




10427 

7 0181013 

32290 

13634 




10410 

7 0177288 

32274 

•1363) 

1 134GG73 
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tables mil THE SOLUTION OP 


S-Sq 
p ^ 

~^0U1 

^ 2 

O J- 

•000 ; 

llydiail- 
llu iMiiiiu 

1{ ill 

•00033 1 

1 

log. (ll.) 

1-520SI77 1 

IAN JJJL 

a/u 
in t'eut. 

•Ml UOl 

■UlE’l’KR. 

Area of 
Cross 
Section 
in Square 
Feet. 

1 

1 ~ 


•OOOfiG 

•00070 

•00133 

•00100 

•00100 

•00230 

•00205 

•00208 

•00331 


I-S228270 
■T-S0050o 4 
i5-12l2510 
0-2212088 
0-3001100 
O-30 17080 
n-4214527 
0-1751025 
0-5207300 


•02578 

•02810 

•03048 

•04070 

•01407 

•01700 

•05151 

•05104 

•05700 


1 -00305 

.2-50298(i8 

i -00010 

1 -00675 

‘ .2-8298830 

' -08210 

1 -00980 

1 .2-9938870 

•098 10 

•01305 

2-lir,7313 

•11425 

•01025 

1 2-2110980 

•12751 

•01943 

2-2880055 

•13941 

■02205 

•2-3131291 

•14849 

•02506 

2-1092923 

•10019 

! -02872 

2-45S29 17 

•10919 

1 -03175 

2-5018780 

•17821 

' -03470 

j 2-541 0911 

•18014 

1 -03772 

2-5700734 

•19423 

j -04000 

2-(i092193 

•20105 

•04350 

203!)1(!92 

•20872 

-04043 

2-0008830 

•21549 

•01927 

2-0920377 

•22198 

•05O8O 

2-700()820 

-22500 

•05 185 

2-7391994 

•23120 

•05759 

1 2-7()03535 

•23998 

1 •0(i029 

' 2-7802874 

•24556 

1 •0029(i 

1 2-7991 145 

•25093 

1 -oosoo 

2-8 1093 15 

1 -25013 

•00820 

! 2-8338350 

1 •20110 

•07077 

2-8498909 

[ ‘20004 

•07318 

2-8001798 

•27107 

•07581 1 

2-8797480 | 

•2753 1 

•07828 1 

2'8930530 

•27978 

•08071 1 

2-90(i939] 

•28109 

•083 10 , 

2-9190479 ' 

•28828 

•08547 1 

2-9318159 

•29235 

•08779 

2-9131826 

•29630 

1 -09008 

2-9640058 

•30014 

•09234 

2-905 1050 

•30388 

•09450 

2-97671 70 

•30750 

•09674 

2-9850315 

•31103 

•09889 

2-9951071 

•31447 

•10100 j 

i-00 13359 

•31781 

•10307 1 

T'0131015 

•32101 

•10511 

T-0210595 

•32421 

•10711 

1-0298530 

•32728 

•10907 

"L-03772.-)3 

•33020 

•11099 

T-0463213 

•33310 

•11288 

T-052(i383 

•33598 

•11473 

L-0590902 

•33872 

•11064 

T-06()4865 

•34138 

•11829 

T-0729621 

•31393 

•12005 

T-0793702 

•34048 

•12173 

T-0854199 

•31890 

•12338 

T-0912740 

•35120 

•12500 1 

T-09()9100 

'35355 


•000020 
•000054 

•oooosi 
000118 
•000154 
•000104 
•000238 
I -000284 
•000332 
I -000383 
•000037 
•001710 
•002034 
! -003070 
•004800 
■000042 
•007350 
•008753 
•010210 
•011751 
•013340 
•014000 
•010708 
•018100 
•020278 
•022131 
•02403 1 
•025076 
•027950 
•020974 
•032028 
■031110 
•030230 
•038380 
•0405(i0 
•012772 
•015005 
•017202 
•010512 
•051811 
•051100 
•050508 
•058808 
•001215 
■003038 
■0000 11 
•008405 
•070898 
•073312 
•075797 
•078200 
•080732 
•083211 
•085095 
•088185 
•090079 
•093170 
•095075 
•098171 


.V02il893 

0- 4734870 
5-7383811 
5-9255099 
•T-0709009 
■l- 1890300 
•1-2S94775 
4-3705709 

1- 1529359 
I-52 11050 
1-5834822 
1-9718554 
3-2340438 
3-4200982 
3-6040960 
3-0S21225 
3-7811807 
3-80080 10 
3-9421509 
2'009397S 
•2-0700933 
2-1253592 
2-] 7008 40 
2-2229310 
2-2004376 
2-3070251 
2-3 150599 
2-380821 5 
2-41 15556 
2-1 104750 
2-4707500 
2-5055300 
2'5329013 
2-5591433 
2-5841785 
2-0081595 
2-0311010 
2-0532008 
2-0715121 
2-0949735 
2-7140985 
2- 733 7308 
2-7521138 
2-7098811 
2-7870700 
2-8037148 
2-8198383 
2-8361702 
2-8n00355 
2'8790505 
2-8790505 
2'8935 120 
2-9070457 
2-9201794 
2-9329493 
2-9 153972 
2-9575079 
2-9093010 
2-9807985 
2-9819999 
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es^ Hylrau I 1 ^taof j 

'"jS I lie Mean j i Cn ss | 

° = Dtl til 1 lot. (R ) Setlion log (A ) 

3^ Riu I ' TOlr««t. 1 In Square ' 

yS Feet 1 lei-t. I 


51 ' 

3U0 

12057 1 

1 1U2143J 


100074 1 

I 002J20>) 

52 i 

3 12 

12810 1 

1 1U75544 

35791 

103173 , 

I 013)681 

i3 1 

3 18 

■12958 

1 1125424 

35997 

105670 1 

I 0239527 

51 i 

3 24 

13106 

I 1174703 

362U2 

108104 1 

T 0840827 


3 30 

13244 

1 1220288 

36392 

110i.*,4 ( 

I 0439601 

55 

3 36 

13380 1 

1 1264753 

36)79 

113139 j 

T 0)36114 

>7 

3 42 

13312 1 

1 1307380 

467 >9 

11)617 1 

10640236 

58 

3 43 

13010 

1 1348201 

30932 

1180&9 

1 0722094 

>D 

3 34 

137f3 1 

T 1387209 

37098 

120)'>3 

1 0811771 

GO 

310 

13882 1 

1 1424828 

37239 

123007 1 

1 089J29S 

Cl 

3 61) 

13990 1 

t 1460191 

37411 

12o431 

1 09847)1 

G2 

3 72 

14106 

1 1494105 

37 >38 

127884 

1 1068171 

G1 

3 78 

11211 

J 1520«r. 

37fJ7 

130304 

1 1U9G02 

Cl 

3 84 

143U 

1 lo5ik9U3 

37830 

132711 I 

1 1223093 

b» 

3 90 

14407 

1 158,8)2 

37957 

135104 f 

1 1306698 

CC 

3 96 

11498 1 

1 1013147 

48076 

137481 

1 1382435 

G7 

4 02 

14)81 1 

1 1633806 

38189 

139841 

1 14o6345 

<>8 

4 08 

14064 1 

T 16«,27')4 

33294 

142183 1 

1 l-)28470 

fO j 

414 

14740 1 

1 1683248 

, 38393 

144)05 1 

I 1598844 

70 

4 20 

148LI 

1 170<0>8 

38480 

146807 1 

1 1007482 

71 I 

4 20 

14877 

I 1725211 

1 38571 

1490S7 ' 

T 1734412 

72 

4 32 

14937 

1 174272, 

38648 

151344 

T 1799667 

73 1 

4 38 

14991 1 

1 1758a31 

1 38719 

153 )77 

1 1863202 

74 1 

4 44 

13041 1 

1 1772774 

38782 

1 >')783 

1 1925222 

73 1 

4 50 

lo084 

1 1783208 

18838 

i 

I 198')554 

70 i 

4 50 

1 r>ui 

1 17jr03) 

38886 

icons 

1 2044273 

77 

4 02 

13133 

1 180 0,3 1 

38927 1 

102233 

1 2101399 

78 1 

1 4 68 

13178 

, 1 1812283 1 

38959 ' 

i 104321 

T 21')G930 

70 ' 

, 4 74 ■ 

1)J’»7 ' 

' 1 1817082 1 

3S984 1 

16037o 

1 2210881 

SO 

4 80 

13209 

1 1 1821 1M> 

38999 

' 168393 

1 2203227 

81 

4 86 

15215 

1 1 lH.»27o9 

30000 

170374 

1 2314046 

82 

4 92 

13213 

‘ 1 1822303 

39004 

172315 

T 23632:>0 

83 

4 98 

1 >204 

1 118197)0 

389b3 

174215 

1 241O&07 

84 

3 04 

15188 

1 181 >009 

38971 

176071 

I 24 .6891 

8*> 

S 10 

151(^ 

1 1 1807940 

3094 0 

177880 

1 2)01289 

88 

510 

13130 

1 1 1798438 

18897 

179041 

1 T 2544001 

87 

5 22 

13083 

T 17W 3f3 

18S43 

18134 1 

I 2’H)170 

8S 

5 28 

13010 

1 1771487 

33777 

184003 

1 I 2024583 

so 

3 34 

14974 

1 I 17^4391 

38697 

184'>98 

1 1 2662270 

‘10 

5 40 

14901 

1 1 1732397 

38002 

1SC130 

1 120J8182 

91 

)4G 

14816 

‘ 1 I70733G 

MOi 

l87o96 

1 1 2732248 

92 

5 i2 

14718 

1 1078620 

38104 

1S8990 

1 2764405 

93 

<3 58 

14004 

1 1 ll.loOO* 

38210 

190307 

1 2794 >59 

94 

3 04 

•14474 

1 1 160^910 

3o044 

191539 

1 2822 )39 

93 

<3 70 

14324 

1 r>(>oj2c 

37848 

192G79 

I 2848349 

90 

5 70 

14145 

1 1506207 

37610 

19J715 

I 2S71C32 

97 

5 02 

'11913 

1 1141093 

37329 

191633 1 

1 2892165 

93 

3 88 

•13673 

1 1339301 

369S0 

195412 

I 2JU9518 

9a9 

5 934 

•13309 

1 1261297 

30,64 

19^966 j 

1 2J21813 

990 

5 940 

13327 

I 12474C9 

36506 

I9C017 

I 2J220i3 

9Jl 

5910 

•11285 

1 1233786 

36449 

196065 

1 2024018 

9J2 

r.9j2 

•13239 

1 1218794 

3G3bO 

196111 

1 2925031 

993 

5 958 

•13199 

1 1203103 

36330 

196154 

I 2925983 

994 

3 9t)4 

•1313S 

1 1185523 

3G247 

190194 

T 2926874 

995 

5 970 

•13081 

1 110CC26 

361C3 

■196231 

1 2927693 

996 

5 970 

•13019 

M145835 

36082 

196265 

1 2928432 

997 

5-982 

•12949 

T 1122104 

35983 

196294 

1-292J087 

993 

co^a 

•12664 

1 1U93J2I 

3jSC7 

190319 

T-2929040 

*999 

5 994 

•12512 

I*09;3130 

35372 

196339 

1 2910065 

l-ooo 

6-000 

•12300 

I O'tO IKNI 

3-,3-.', 

19»>.U9 

1 2't3n2'»9 
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TABLES EOR THE SOLUTION OP 
TABLE VII.— PIPE SEVEN INCHES IN DIAMETER. 


1 -007 

I -Oil 
! -021 
I -028 
j -035 
! -042 

I -049 
I ’050 
•063 
•070 
•077 
•14 
•21 
•28 
•35 
•42 
•49 
•56 
•63 
•70 
•77 
•S4 
•91 
•98 
1-05 
1-12 
1-19 
1-26 
1-33 I 
1-40 
1-47 
1-54 
1-61 
1-68 
1-75 
1-82 
1-89 

1- 90 

2- 03 
2-10 
2-17 
2'24 
2-31 
2-38 
2-45 
2-52 
2-59 
2-66 
2-73 
2-80 
2-S7 

2- 94 

3- 01 
3-08 
3-15 
3-22 
3-29 
3-36 
3-43 
3-50 


Hydrau- 
lic Mean 
Depth. 
R in 
Feet. 

•00038 

•00077 

•00092 

■0015.5 

■00194 

•00232 

•00268 

•00310 

■00348 

■00386 

■00425 

•00770 

-01150 

•01522 

•01896 

•02267 

■026.32 

•02993 

-03.351 

•03705 

■04055 

•04401 

■04745 

•05082 

•0.5417 

■0574S 

•06076 

■06399 

•06788 

■07034 

■07346 

■07653 

■07937 

■0S257 

■08553 

■08844 

■09132 

■09416 

•09696 

•09971 

•10243 

•10509 

•10773 

•110.32 

•11286 

•11.537 

•11783 

•12025 

•12263 

•12496 

•12725 

•12949 

•13169 

•13385 

•13596 

•13800 

•14006 

•14202 

•14395 

•14383 


log. (R.) 


4'5877645 

4'8S97747 

4- 9665.522 
• 3-1 !)1 1087 

3-28824.56 

.3-3670667 

5- 428744S 
3-4913995 
To42WUS 
3‘5876.858 
5-6289336 
3-S8(i829S 
■2-0608344 
■J-1S26781 
•J-2780454 
■2-3555523 
•2-4203759 
•2-476-2391 
•2-5252415 
2-56882.54 

' •2-6080382 
I •2-6436202 
; -2-6762661 
j 2-7061160 
2-733S29S 
2-7.59.5845 
2-7S3()294 
2-80(il462 
2-8273003 
2-8472342 
2-8660613 
■2-8838813 
■2-9007824 
I 2-91(;8437 
2-9321266 
■2-94nG9.54 
2-96<16004 
iZ-973S.s’59 
:i-9.'^ :5917 
2-9987627 
TO 10 1-293 
T02I6126 
1-0323518 
T-0426f;44 
1-0.525783 
1-0621139 
1-0712827 
1-0801083 
1 -0886063 
1-0967998 
1-1016721 
1-1122681 
1-U9.58.5l 
1-1266371 
1 •13343-83 
1-1398992 
1-1463230 
1-1523667 
1-158-2208 
1*1638568 


v'U 

in Feet. 


■00196 
•02785 
•03042 
■03940 
•04406 
•04825 
•OolSO 
•05568 
' -05902 
•06-220 
•0G52.3 
•08778 
•10725 
•12340 
•13772 
•15058 
•16-225 
•17302 
•18307 
•19249 
•20138 
•209S0 
•21783 
•22545 
•23276 
•23976 
•24649 
•25295 
•2.5921 
•26522 
•27104 
•27i;i!6 
•28209 
•28735 
•2921.5 
•29740 
•30220 
*30686 
•31138 
•31578 
•32005 
-.32419 
•32823 
•3,321.5 
•33596 
•33967 
•34328 
•34678 
■35019 
•35350 
•35673 
•3598i> 
•36290 
•36581; 
*36873 
•37149 
•37425 
*37686 
•37911 
•3.8 KSS 


Area of 
Cross 
Section 
in Square 
Feet. 


log. (A.) 


•000014 
•000040 
•000074 
•000114 
•00016O 
•000211 
■000265 
•000323 
•000386 
•000452 
•000521 
•001-275 
•002336 
•003585 
•004995 
•006.546 
•00S2-23 ' 
•OlOOlG j 
•011913 

■omos 

•015995 
•018165 
•020416 
•022741 
•025136 
I -027600 
I -030126 
■032712 
■035354 
■038051 
■040798 
■043594 
■046436 
•049321 
■052248 
•055214 
•058081 
■061256 
■064328 
•067432 
■070565 
■07372i; 
■07691 1 
■080126 
■0,83361 
■086618 
■0S9S94 
■093188 
■096.500 
■099S27 i 
■10316 
•10652 
•10988 
•1I3'2.5 
•11661 1 
•12003 1 

■12342 1 

•12682 1 
■13022 j 1 
•13.362 I 1 


4 •1*1.55U829 

0 3-(;o73806 

4 .5-8722777 

1 4-0.59 4(;35 
i 4-2U4854.5 
L 4-323.5212 
i 4-4233711 

' 4'.5] 0470.5 

1 1-5S68295 

4'6.5.53.5SG 

1- 71 73758 
5-1057490 
5-36S5374 
;j-.554.5918 
5-69S.5S92 
5-81601(;i I 
5-9150743 

2- 0006976 
2-07(i0.505 I 
2-1432914 
2-2039869 
2-2592.528 
2-3099776 I 
2-3;56S246 { 
2-4003311 
2-4109187 j 
2-4789535 
2-5147151 
2-.54S4491 
2-50836S6 j 
2‘6106157 I 
2-6394302 j 
2-6668519 j 
2-6930369 I 
2-7180721 I 
■2-7 120531 
2-76 10.582 j 
2-7871.541 j 
2-S0840.57 I 
2-8288671 j 
-2-818.5921 { 
-2-8676241 I 
2-8860071 j 
2-9037717 j 
2-9209612 j 
2-9376081 j 
2-95.37319 
2-Ui:03638 ( 
•2-981.5291 I 
-2-9992193 I 
1-0135 111 j 
1-0274362 I 
1-0109.393 j 
1-05 107.30 j 
1-0668529 I 
I-079290S j 
1-091401.5 I 
1-1031976 j 
1-1146921 j 
M2.5.H9.3} I 
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TABLES FOR THE SOLUTION OP 


TABLE VIIJ— PIPE EIGHT INCHES IN DIAMETER. 


Hydian- 
Uc Mi'an 
1 ). 

It ill 

Fii'jt. 

■noun 

■0(J0S8 
•00105 
•00177 
•00221 
• 002 ( 1 (! 
•OO.'lOii 
•ooiiru 
•00308 
• 00-122 
•00180 
•00880 
•01311 
•01710 
•02107 
•025!) I 
•03008 
•03121 
•03830 
•04231 
•01031 
•05030 • 
•05121 
•05800 
•OGlOl 
•00723 
•00014 
•07313 
•07078 
•08039 
•08395 
•08747 
•09094 
•09437 
•09775 
•10108 
•10437 
•10771 
•11081 
•11396 
•11706 
•12011 
•12312 
•12608 
•12899 
•13185 
•13467 
•13743 
•14015 
•14282 
•14543 
•14800 
•15051 
•15297 
•15539 
•15772 
•16007 
•16231 
•16451 
•16666 


10}}.(U.> 


!•(> 457505 
T'9477667 
5-02 15442 
3-2 491907 
3-3462376 
.3- 1250587 
3'4.S67368 
.3-5493915 
.3-6001013 
.3-6456778 
.3-6869256 
3-9448218 
2-I1SS264 
2-2106701 
2‘.336037 4 
I 2- 4 135 143 
2-4783679 
2-53 123 11 
2-5832335 
2-6268174 
2-6660302 
•2-7016122 
2-7341.581 
2-7611090 
•2-7918218 
2-8275765 
2-8416-214 
2-8641382 
2-8852923 
2-9052262 
2-9240533 
2-9418733 
2-9587744 
2-9748357 
‘2-9901186 
T-0046874 
I-01S5924 
T-0318779 
1-0445867 
T-0567.547 
T-06S42I3 
T-0796046 , 
1-0903438 
1-1006564 
1-1105703 
1-1201059 
T-1292747 
T-1381003 
T-1465983 
T-1547918 
1-1626641 
1-1702601 
1-1775771 
I-1S46291 
1-1914233 
1-1978912 
1-2043150 
I-21035S7 
1-2162128 
1-3218488 


^Ut 
in Feet. 


•02103 

•02977 

•03252 

•04213 

•04711 

•05I5S 

•05538 

•05952 

•06310 

•06550 

•06973 

•09384 

•11466 

•13192 

•1 4723 

•16098 

•17345 

•18497 

•19.571 

•20578 

•21.528 

•22429 

•2.-1285 

•24102 

•24883 

•25929 

•26352 

•27040 

•27710 

•28354 

•28975 

•29576 

•30157 

•30719 

•31265 

•31794 

•32307 

•32804 

•33288 

•33758 


-.36312 

•36697 

•37072 

•37437 

•37791 

•38136 

•38471 

•38796 

•39112 

•39419 

•39714 

•40009 

•40288 

•40561 

•40825 


A) ea of 
Cross 
_ Section 
in Squ.'ue 
Feet. 

' ■ooooitT' 

•000042 

•000096 

•000148 

•000208 

•000272 

•000344 

•000 m 

•000504 

•000588 

•000680 

•001664 

•003052 

•004684 

■006528 

•008548 

•010740 

■013080 

•015560 

•018168 

•020892 

•023728 

•026664 

•029704 

•032832 

•036048 

•039348 

•042728 

•04617i! 

•049700 

•053288 

•056940 

■060608 

•064420 

•068244 

•072116 

•076040 

•080008 

•084020 

■088072 

•092168 

•096296 

■100460 

•104656 

•108880 

•113132 

•117412 

•121716 

■126040 

•130384 

•134748 

•139128 

•143524 

•147928 

•162348 

•156776 

•161208 

■165644 

•170088 

•174532 


log. (A.) 


.T2710668 
i)‘7233645 
.T 9882586 
4‘1764474 
4-320S3S4 
4-4395081 
4‘6393560 
4-6264544 
4-7028134 
4-7713425 

4- 8333597 
3-2217329 
3-4845213 
3-6705757 
3-8145731 
3-9320000 
2-03 1 0582 

2- 1166815 

3- 1920344 
3-2592753 
3-3199708 
3-3752367 
3-4259615 
3-4728085 
3‘5163150 

5- 53G9026 
5-5949374 
5-6306990 
5-6644330 
3-6963525 
3-7266296 
3-7.554141 
3-7828388 
3-8090208 

2- 8340560 

3- 8580370 
3-8810421 
5-9031383 
3-9243896 
5-9448510 
5-9645760 
5-9836083 
1-0019913 
1-0197586 
I-0369481 
1-0535923 
1-0697138 
1-0853477 
1-1005130 
1-1295280 
1-1295280 
1-1434201 
1-1569232 
1-1700569 
1-1828368 
1-19.52747 
1-2073854 
1-2191813 
1-2306760 
1-2418774 
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TABLES FOE THE SOLUTION OP 


TABLE iX.— PIPE NINE INCHES IN DIAMETEK. 


o .|.-S 

f->. Sh ci 

(13 ‘“H 

— 

Depth on In- 
vert in Ins. 

Hydrau- 
• lie Nean 
Depth. 

R in 
Feet. 

log. (R.) 

Vr 
in Feet. 

Are.-i of 
Cross 
Section 
in Square 
Feet. 

log. (A.) 

•001 

•009 

•00049 

4-6969090 

•02230 

•000018 

.5-3733718 I 

\J\)^ 

•018 

•00099 

4-9989192 

•03158 

•000063 

^*S25GG9t5 1 

UUo 

•027 

•00119 

3-0756967 

•03450 

.000117 


•(JUi 

•036 

•00199 

3-3003432 

•04468 

•000189 

4-2777.524 I 

•UUo - 

•045 

•00249 

3-3973901 

•04996 

•000261 

4-423 1434 I 

•006 

•054 

•00299 

3-4762112 

•05471 

•000342 

4-.5418131 

*007 

•063 

•00345 

3-5378893 

•05874 

•000432 

4-0416600 1 

’OOo 

•072 

•00398 

3-6005440 

•06313 

■000531 

4-7287.594 I 

•009 

•081 

•00447 

3-6512.548 

•06693 

•000639 

4-80.511S4 1 

•010 

•090 

•00497 

3-6968303 

•07053 

•000747 

4-8736475 I 

•on 

•099 

•00.547 

3-7380781 

•07396 

•000864 

4-9356647 

*02 

•18 

•00990 

3-9959743 

•09953 

•002106 

3-3240379 

*03 

•27 

•01479 

2-1699789 

•10863 

•003861 

3-5868263 I 

*04 

*33 

•01958 

2-2918226 

•13976 

•005931 

5-7728807 

'05 

•45 

•02438 

2-3871899 

•15615 

•008253 

3-9168781 

•06 

•54 

•02915 

2-4646968 

•17074 

•010818 

2-0343050 

•07 

•63 

•03384 

2-.5295204 

•18397 

•013590 

2-1333632 

•OS 

•72 

•03849 

2-5853836 

•19619 

•016551 

2-2189865 

•09 

•81 

•04309 

2-6343860 

•20758 

•019692 

2-2943394 

•10 

•90 

•047(i3 

2-6779699 

•21826 

•022986 

2-3615803 1 

•11 

•99 

•05214 

2-7171827 

•22831 

•026433 

2-4222758 

•12 

1'08 

•05659 

2-7527647 

•23789 

•030024 

2-4775417 

•13 

1-17 

•06099 

2-78.53 106 

•24:;97 

•033741 

2-5282665 

•14 

1-26 

•06386 

2-81. 52605 

•25564 

•037593 

2-5 751 135 1 

•15 

1-35 

•06965 

2-8429743 

•26392 

•041553 

2-6186200 

•16 

1-44 

•07391 

2-8687290 

•27187 

•045621 

2-6592076 

•17 

1-53 

•07812 

2-8.927739 

•27950 

•049797 

2-6972424 

•18 

1-62 

•08227 

2-9152897 

•28684 

•054072 

2-7.330040 

•19 

1-71 

•08638 

2-9364448 

•29391 

•058446 

2-7667380 

•20 

1-80 

•09044 

2-9563787 

•30073 

•062901 

2-7986.575 I 

•21 

1-89 

•09445 

2-9752058 

•30732 

•067437 

2-8289346 

•22 

1-98 

•09840 

2-9930258 

•31369 

•072063 

2-8577191 1 

•23 

2-07 

•10231 

1-0099269 

•31986 

•076761 

2-8851438 

•24 

2-16 

•10616 

T-0259882 

•32583 

•081.531 

2-91132.58 

•25 

2-25 

•10996 

T-0412711 

•33161 

■086364 

2-9303610 I 

•26 

2-34 

•11372 

T-0.5.58399 

•33722 

•091269 

2-9603420 I 

•27 

2-43 

•11742 

1-0697449 

•34266 

•096237 

2-9833471 

•28 

2-52 

•12106 

T-0830304 

•34794 

•101259 

1-00.54433 

•29 

2-61 

•12466 

1-0957392 

•35307 

•106335 

T-0266946 

•30 

2-70 

•12820 

1-1079072 

•35805 

•111465 

I-0471.560 

•31 

2-79 

•13199 

1-1195738 

•36289 

•116649 

1-0608810 

•32 

2-88 

•13513 

1-1307571 

•36760 

•121869 

T-08.59133 

•33 

2-97 

•13851 

1-1414963 

•37217 

•127143 

T-1042963 1 

•34 

3-06 

•14184 

1-1518089 

•37662 

•132453 

7-122Ur,3l> 1 

•35 

3-15 

•14511 

1-1617228 

•38094 

•137799 

1-1392.531 I 

•36 

3-24 

•14834 

1-1712.584 

•38514 

•143181 

T-155S973 1 

•37 

' 3-33 

•15150 

1-1804272 

•38923 

•148599 

T-1 720208 1 

•38 

3-42 

•15462 

1-1892528 

•39321 

•154044 

1-1876.527 1 

•39 

3-51 

•15766 

1-19774-J8 

•39707 

•159516 

T-202S1S0 1 

•40 

3-60 

•16067 

1-2059443 

•40084 

•165015 

1-2318330 

•41 

3-69 

•16361 

1-2138166 

•40449 

•170541 

T-23 18330 

•42 

3-78 

•16649 

1-2214126 

•40804 

•176085 

1-21.572.51 1 

•43 

3-87 

•16832 

1-2287296 

•41149 

•1SI647 

I-2.5922S2 1 

•44 

3-96 

•17210 

1-2357815 

•41481 

•187218 

1-2723619 

*45 

4-03 

•17481 

1-2425778 

•41810 

•192687 

T-2S51418 1 

•46 

4-14 

•17743 

I-2490147 

•42123 

•198114 

T-2975797 | 

•47 

4-23 

•18008 

1 •25.54675 

•42435 

•205021 

1-3096901 1 

•48 

4-32 

•18260 

1-261.5112 

•42732 

•209616 

T-321186.5 I 

•49 

4-41 

•18508 

1-2673653 

•43021 

■21.5271 

T-33298I0 

*50 

4-50 

•187.50 

1-273001 3 

•43301 

•220S93 

T-3111S21 1 
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TABLE IX — eonUnufd 


111 

P ■* 

ilylrau 
lie Mean 
Depth 

R in 
Feet 

los (U) 

v^R 

Vreaof 
Cross 
Section 
lu Siniure 
Feet 

log (A.) 

ol 

4 59 

18381. 

I 27843 .2 

41.73 

220.12 

1 3 >>1030 

jj 

4 68 

J9215 

1 2S3 .457 

4383. 

212137 

1 1657.06 

i3 

4 77 

19437 

1 2880337 

44087 

2177.3 

I 37613.2 

)1 

4 86 

190.9 

1 2H 016 

44338 

243303 

I 3802652 

lO 

4 93 

19866 

1 2981201 

44571 

248967 

I 3901480 

i0 

5 04 

20070 

I 302 >668 

44800 

2 .45i>6 

I 4057939 

o7 

51i 

20263 

1 3068293 

4o020 

260136 

I 4152061 


o22 

20460 

I 3109114 

4a232 

200698 

I 4243919 

o9 

5 31 

20644 

1 3148122 

46436 

271242 

I 4353596 

60 

5 40 

20824 

1 318->741 

45633 

27G7G8 

1 4421125 

61 

5 40 

20994 

1 3221104 

15820 

281267 

I 4506576 

62 

5 i8 

211.9 

1 32-.O018 

4a999 

287739 

I 4589996 

G3 

j67 

21316 

I 3287249 

46170 

293409 

I 4671427 

61 

5 76 

21467 

13317816 

46333 

298002 

1 4760918 

65 

5 85 

21611 

1 3346765 

46487 

303984 

I 4828523 

66 

5 94 

21747 

1 3374060 

46634 

509330 

I 4904260 

67 

0 03 

2187G 

1 3399719 

46772 

314C40 

I 4978170 

68 

612 

21997 

1 3423667 

46301 

319914 

T 50o0301 

69 

6 21 

22111 

1 3446261 

17023 

33ol34 

I 6120069 

70 

G30 

22217 

1 3406971 

471 3i 

S30318 

T 5189307 

71 

6 39 

223l!> 

T 3486124 

47239 

33o448 

I 52)6287 

72 

6 48 

2240> 

1 3')03638 

47334 

340.24 

1 .321492 

75 

6 37 

22487 

135194% 

47421 

34)546 

T .385087 

74 

6 66 

22 )Ol 

13,33687 

4749$ 

3.0.14 

I 6447017 

75 

0 75 

22020 

1 3^46181 

47567 

355419 

1 6S07379 

7u 

6 84 

2ZCS2 

l3,»o6943 

47626 

3602 >2 

1 JJ66097 

77 

0 93 

22729 

1 3565971 

4767-> 

3r >022 

1 5633224 

78 

7 02 

22767 

1 3.73190 

4771 . 

3GJ720 

1 o678753 

7J 

711 

22796 

T 357859J 

4774-» 

374546 

I 0782706 

80 

7 20 

228U 

1 3 .'<2079 

47704 

379782 

I o7650a2 

81 

7 29 

22822 

1 3583672 

47773 

583340 

I 583o871 

82 

7 38 

22820 

1 3583218 

47770 

387711 

1 5885075 

83 

7 47 

22800 

I 35S0063 

477o6 

3919o9 

1 5332093 

84 

7 56 

22<82 

1 3 »7-.922 

47730 

396150 

I .978716 

85 

7 6') 

22744 

1 3o68802 

47i>9l 

40U230 

I 60 >3 114 

SC 

7 74 

22C9-> 

1 3359371 

47639 

404190 

I COu.SSG 

87 

7 83 

22032 

1 3^47278 

47.73 

408033 

I G10l.J9a 

SS 

7 92 

22))4 

1 3a32400 

47431 

4117.9 

1 G14G413 

8J 

SOI 

22462 

1 3514i>04 

47334 

415341 

I 6184095 

90 

8 10 

223^2 

13493310 

47273 

418797 

I C220007 

91 

819 

2222o 

I 3468469 

47143 

422091 

I C254073 

92 

S2B 

22077 

13439.33 

40936 

42 ,232 

I628G230 

93 

8 37 

21907 

1340 .318 

40005 

426193 

I 0316384 

94 

8 46 

21711 

I 33< ( 823 

46.33 

43090. 

16344414 

93 

8o5 

21487 

I 3321839 

403.4 

433a21 

I 0370174 

96 

8 04 

21218 

1 3207120 

46003 

45.861 

105 )5457 

97 

8 73 

2UJ02 

I 3202006 

4.713 

437922 

1C4H930 

93 

8 82 

^0400 

1 3120414 

4o29L 

439677 

I 6431343 

939 

8 901 

20054 

1 3022210 

44782 

440919 

I G445t 38 

990 

8 910 

19991 

I 3008302 

44711 

441036 

1 G4447C8 

9J1 

8 919 

19J2S 

1 2394699 

44641 

44U44 

IC44o843 

J92 

8 928 

198 .9 

1 2979707 

41^64 

441252 

I 644(,85(. 

9J1 

8 937 

197J8 

1 294 < 31b 

44495 

44H.1 

I C447813 

9J4 

S9{<i 

13708 

1 294643b 

44393 

441441 

1 644''OJ9 

JJj 

8 >5 

19022 

1 2327 j33 

44232 

441 ,22 

1 G449518 

996 

8 964 

19528 

1 2JUb748 

44131 

441,.94 

I 64502j7 

JJ7 

3 971 

19422 

1 2803017 

44070 

411057 

IC430J12 

993 

8 9b2 

11290 

1 iblisw 

43328 

441711 

1 6451405 

9J9 

8 991 

lo7o8 

1 2731343 

41322 

4417,6 

IG451.JO 

injuo 

9 000 

187,0 

1 2730013 

13301 

441786 

I 0452124 
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TABLES POE THE SOLUTION OP 


TABLE iX.— PIPE NINE INCHES IN DIAMETEB. 


^ ,* 

o 

(S“« 

Depth on In- 
vert in Ins. 

Hydi-au- 
• lie Mean 
Depth. 

R in 
Feet. 

log. (K.) 

Vr 

in Feet. 

Aiea of 
Gloss 
Section 
in Square 
Feet. 

log. (A.) 

•001 

•002 

•003 

•001 

•005- 

•006 

•007 

•008 

•009 

•010 

•oil 

•02 

•03 

•04 

•05 

•06 

•07 

•08 

•09 

•10 

•11 

•12 

•13 

•14 

•15 

•16 

•17 

•18 

•19 

•20 

•21 

•22 

•23 

•24 

•25 

•26 

•27 

•28 

•29 

•30 

•31 

•32 

•33 

•34 

•35 

•36 

•37 

•38 

•39 

•40 

•41 

•42 

•43 

•44 

•45 

•46 

•47 

•48 

•49 

•50 

•009 

•018 

•027 

•036 

•045 

•054 

•063 

•072 

•081 

•090 

•099 

•18 

•27 

•36 

•45 

•54 

•63 

•72 

•81 

•90 

•99 

1-08 

1-17 

1-26 

1-35 

1-44 

1-33 

1-62 

1-71 

1-80 

1-89 

1- 98 

2- 07 

2-16 

2-25 

2-34 

2-43 

2-52 

2-61 

2-70 

2-79 

2-88 

2- 97 

3- 06 

3-15 

3-24 

3-33 

3-42 

3-51 

3-60 

3-69 

3-78 

3-87 

3- 96 

4‘05 

4- 14 

4-23 

4-32 

4-41 

4-50 

•00049 

•00099 

•00119 

•00199 

•00249 

•00299 

•00345 

•00398 

•00447 

•00497 

•00547 

•00990 

•01479 

•01958 

•02438 

•02915 

•03384 

•03849 

•04309 

•047(i3 

•05214 

•05659 

•06099 

•06386 

•06965 

•07391 

•07812 

•08227 

•08638 

•09044 

•09445 

•09840 

•10231 

•10616 

•10996 

•11372 

•11742 

•12106 

•12466 

•12820 

•13199 

•13513 

•13851 

•14184 

•14511 

•14834 

•15150 

•15462 

•15766 

•16067 

•16361 

•16649 

•16832 

•17210 

•17481 

•17743 

•18008 

•18260 

•18508 

•18750 

3-6969090 

3-9989192 

3-0736967 

3-3003432 

3-3973901 

3-4762112 

3-5378893 

a-6005440 

5-6512548 

3-6968303 

3-7380781 

3-9959743 

2-1699789 

2-2918226 

2-3871899 

2-4646968 

2-3295204 

2-3853836 

2-6343860 

2-6779699 

2-7171827 

•2-7527647 

2-78.53106 

2'8152603 

2-8429743 

2-8687290 

2-8927739 

2-9152897 

2-9364448 

2-9563787 

2-9752058 

2-9930258 

1-0099269 

1-0259882 

T-0412711 

1-0558399 

1-0697449 

1-0830304 

1-0957392 

1-1079072 

1-119.5738 

1-1307571 

1-1414903 

1-1.518089 

T-161722S 

T-1712.584 

T-1804272 

I-1892.52S 

I-19774-J8 

I-2039443 

1-21.38166 

1-2214126 

I-228729G 

T-2357S15 

1-2425778 

1-2490447 

1 •2554675 
T-261.5112 

T -2673653 
T-2730013 

•02230 

■031.58 

■03450 

•04468 

•04996 

•05471 

•05874 

•06313 

•06693 

•07053 

•07396 

•09953 

•10863 

•13976 

•15615 

•17074 

•18397 

•19619 

•20758 

•21826 

•22831 

•23789 

•24:;97 

•25564 

•26392 

•27187 

•27950 

•28684 

•29391 

•30073 

•30732 

•31369 

•31986 

•32583 

•33161 

•33722 

•34266 

•34794 

•35307 

•35805 

•36289 

•36760 

■37217 

•37662 

•38094 

-.38514 

■38923 

•39.321 

•39707 

•40084 

•40449 

•40804 

•41149 

•41484 

•41810 

•42123 

■42435 

•42732 

■43021 

•43301 

•000018 

•000063 

.000117 

•000189 

•000261 

•000342 

•0004.32 

•000531 

•000639 

•000747 

•000864 

•002106 

•003861 

•005931 

■008253 

•010818 

•013590 

•016551 

■019r)!>2 

•022986 

•026433 

•030024 

•033741 

•037593 

•041553 

•045621 

•049797 

•054072 

•058446 

•062901 

•067437 

•072063 

•076761 

•081531 

•086364 

•091269 

•096237 

•1012.59 

•106335 

•111465 

•116649 

•121869 

•127143 

•132453 

•137799 

•143181 

•148.599 

•1.54044 

•1.59.516 

•16.5015 

•170541 

•176085 

•181647 

•187218 

■192687 

•198114 

•205021 

•209616 

•21.5271 

•220893 I 

.6-3733718 

5-8256695 

4-0905636 1 

4-2777524 

4-4231434 

4-3418131 

4-6416600 

4-7287594 

4-S05n84 

4-8736475 I 

4- 93.56647 

3 •3240379 
8-5868263 
8-7728807 
8-9168781 

2- 03430.50 

3- 1333632 

3-2 189865 

5- 294.3394 J 
3-3615803 
3-4222758 
3-477.5417 j 
3-5282665 | 
3-.5751133 1 
3-6186200 
5-6592076 
5-6972424 
5-7330040 
5-7667380 
5-79S0575 
5-8289346 
5-8577191 j 
5-8851438 j 
5-91132.58 j 

2- 9363610 j 

3- 9603420 j 
5-9833471 j 
1-0054433 j 
T-02(i6946 1 
1-0471560 j 
T-0668810 
1-0859133 
1-1042963 I 
T-1220636 
1-1392531 J 
I-1558973 1 
1-1720208 1 
T-1S76.527 1 
I-202S180 
I-231S330 1 
I-2318330 
1-2437251 j 
I-25923S2 
1-2723619 j 
1-2851 118 j 
1-2975797 
1-3096901 1 
1-321 1865 ( 
r-3329810 
[-3111821 j 
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G VNGUILLET 


KUTTEB'S FORMULA. 


TABLE Wr^onUnufJ. 


1 4 

1 i4o7 4 

T 28‘^<»377 4 

4 

T ayjiiiol 4 

1-302 >6GiJ 4 

I 4068203 J 

T310D1U 4 

I 3148122 
13185741 
I 3221104 
I 32^5018 
1 3287240 
1 3317816 
1 3346705 
1 3374060 
1 3303710 
1 3423067 
1 3446261 
1 340C07I 
13486124 
1 3 >03038 
1 3510436 
13.m87 
1 3S4C.181 
T 3 >36048 
1 356 1071 
1 3 >73100 
1 3578 i03 
T 3 >32070 
1 ^ .83072 
13^84218 
1 3580i>C 3 
13 >7 .022 
1 3*>08':62 
i 1 3550371 
; I 3 >47278 
1 3532400 
5 1 3514304 

> 1 3403310 

> 1 3468160 

I 13439.31 
7 I 3405J18 
1 I3il>(S23 

7 13121839 

1 1 3207120 

2 1 1202000 

G I 1120411 

4 1 3022210 

1 1 30083S2 

8 1-2 >94099 

>9 1 297J707 

18 l'‘290hll0 

I'. I 12940436 
>2 I I2J2753J 
:a 1 2J0074S 

22 I 1-2‘'M017 

>»> 12s3lJsl7 

..s 12711343 

50 I 1-2730013 I 


I 3551U30 
1 1657506 
I 1 3761352 
I 3S(>26a2 
1 3961486 
I 4057939 
1 4152061 
T 4243919 
1 4313596 
14421123 
T 4506576 
T 4589996 
1 4671427 
I 4750918 
I 4828523 
1 4904260 
I 4978170 
I 30^0301 
I 6120CC9 
I 5189307 
1 52o6237 
1 5321402 
1 J385087 
1 5447047 
I 5607379 
I 3o66097 
I 5023224 
I j6787o3 
1 J732706 
I 5785032 
T 5S3o871 
I 6*8 .075 
I ^932002 
1 >970710 
16023114 
I CU05880 
I 610(>')95 
IC1401U 
1 6181005 
I 6220007 
I C2i4073 
T 6286230 
I 6316384 
1 6344414 
I 6370174 
I 6301457 
1 6411000 
1 6431343 
1 6443638 
1 6444768 
I 6145843 
1 G14685(. 
16117813 
I Ull'-bOO 
I 6419518 
I 6450257 
I 6450012 
I 645UI.5 
I fi^51^J0 
16152124 
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TABLES FOE THE SOLUTION OF 


TABLE X.— PIPE TEN INCHES IN DIAMETER. 



■ 


Hydrau- 
lic Mean 
Depth. 

B ill 
Feet. 

•00055 

•00110 

•0013-2 

•00221 

•00277 

•00332 

•00383 

•00442 

•00497 

•00552 

•00607 

•01100 

•01643 

•02175 

•02709 

•03239 

•03760 

•04277 

-04787 

•05294 

•05793 

•06288 

•06777 

•07261 

•07739 

•08212 

•08680 

•09142 

•09598 

•10049 

•10494 

•10934 

•11368 

•11796 

•12218 

•12635 

•13044 

•13452 

•13851 

-14245 

•14633 

•1.5014 

•15390 

•15760 

•16124 

•16482 

•16834 

•17179 

•17199 

•178.52 

•18174 

•18.500 

■ -18814 
•19122 
•19424 
•19715 

■ -20009 
•20289 
•20565 
•20833 


log. (R.) 


?-7426665 
3-0446767 
3-1214.542 
3-3461007 
3-4431476 
3-5219687 
3‘5836468 
3-6463015 
5-6970113 
5-7425878 
3-7838356 
2-0417318 ■ 
2-21.57364 
2-3375801 
2-4329474 
2-5104.543 
2-5752779 
2-6311411 
2-6801435 
2-7238274 
2-7629399 
2-798.5222 
2-8310681 
2-8610180 
2-8887318 
2-9144865 
2-9385314 
2-9610482 
2-9822023 
1-0021362 
1-0209633 
1-0387833 
1-0556844 
1-07194.57 
1-0870286 
I-1015974 
I-l 1540-24 
1-1287879 
1-1414967 
T-1536657 
T-1 65-3313 
I-176.5136 
1-1872.538 
1-197.5664 
T-2074S03 
1-21701.59 
1-2261847 
1-2350103 
1-243.5083 
1-2517018 
1-2595741 
1-2671701 
I-2744S71 
T-281.5391 
1-2883333 
1-2918012 
1-3012250 
1-3072687 
1-3131228 
T-31875S8 


1 

1 

Area of j 


•v'r I 

Cro.s3 i 
Section 1 

log. (A.) 

in-Feet. 

in Square 


Feet. 1 




•04710 

•05267 

•05767 

•06191 

•06655 

•07055 

•07435 

•07796 

•10492 

•12819 

•14750 

•16462 

•17998 

•19392 

•20681 

•21881 

•23010 

•24069 

•25076 

•26033 

•26947 

•27820 

•28658 

•29462 

•30236 

•30982 

•31701 

•32395 

•33067 

•33717 

•34346 

•34955 

•35347 

•36116 

•36677 

•37217 

•37743 

•38253 

•38749 

•39231 

•39699 

•40155 

•40598 

•41029 

•41448 

•41856 

•42253 

•42637 

•43012 

•43376 

•43729 

•44072 

•44402 

•44731 

•45044 

•45349 

•45613 


•000028 

•000082 

•000152 

•000234 

•000326 

•000429 

•000540 

•000660 

•000788 

•000922 

•001064 

•002603 

•004768 

•007318 

•010194 

•013360 

•016783 

•020440 

•024313 

•028385 

•032642 

•037072 

•041664 

•046408 

•051300 

•056324 

•061468 

•066760 

•072152 

•077652 


IHK 


•094764 

•100656 

•106628 

•112680 

•118812 

•12.5012 

•131280 

•137616 

•144008 

•1.50460 

•156968 

•163.520 

•170124 

•176768 

•183456 

•190180 

•196936 

■203728 

•210548 

•217388 

•2212.52 

•231140 

•238040 

•214956 

•251884 

•258824 

•26.5760 

-2727(11 


5-4648868 

5-9171845 

3-1820786 

3-3692674 

d-.5146584 

3-6333281 

3-7331750 

5-8202744 

3-8966334 

3-9651625 

3-0271797 

3-41.55.529 

3-6783413 

3-8643957 

2-0083931 

5-12.58200 

•2-2248783 

2-310.501.5 

2-3858544 

2.4530953 

2-5137908 

2-5690567 

2-6197SI.5 

2-066028.5 

2-7101350 

2-7507226 

2-7887574 

2-8245190 

2-8582530 

2-8901725 

2-9204496 

2-9492341 

2-9766.588 

I-002S408 

1-0278760 

T-0.51S570 

1-0748621 

1-0969583 

1-1182096 

1-1386710 

I-15S3960 

1-1774283 

I-195S113 

1-2135786 

1-2307681 

1-2474123 

1-263.5358 

1-2791677 

1-2913330 

1-3233480 

1-3233180 

1-3372401 

1-3.507432 

^3638769 

1 •3766568 

1-3890917 

1-4012051 

1-4130015 

1-42 14960 

1-435(>97 1 
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TABLES FOE THE SOLUTION OP 


TABLE XL PIPE ELEVEN INCHES IN DIAMETER. 


Depth on In- 
vei t ~ by 
Diameter. 

! 4 

^ s’ 

0 ^ 

CJ 

Hydrau- 
lic Mean 
Depth, 

1 R in 

j Feet. 

log. (R.) 

t 

1 

( -v/r 

111 Feet. 

Area of 
Cioss 
Section 

III Square 
Feet. 

log. (A.) 

•001 

•002 

•003 

•004 

•005 

•006 

•007 

•008 

•009 

•010 

•on 

•02 

•03 

•04 

•05 

•06 

•07 

•08 

•09 

•10 

•11 

•12 

•13 

•14 

•lo 

•16 

•17 

•18 

•19 

•20 

•21 

•22 

•23 

•24 

•25 

•26 

•27 

•28 

•29 

••30 

•31 

•32 

•33 

•34 

■35 

•36 

•37 

•38 

•39 

•40 

•41 

•42 

•43 

•44 

•45 

•46 

•47 

•48 

•49 

•50 

•on 

■022 

•033 

•044 

•055 

■066 

■077 

■OSS 

•099 

•no 

•121 

•22 

•33 

•44 

•55 

•66 

•77 

•88 

•99 

1-10 

1-21 

1-32 

1-43 

1-54 

1-65 

1-76 

1-87 

1- 98 

2- 09 

2-20 

2-31 

2-42 

2-53 

2-64 

2-75 

2-86 

2- 97 

3- 08 

3-19 

3-30 

3-41 

3-52 

3-63 

3-74 

3-85 

3- 96 

4- 07 

4-18 

4-29 

4-40 

4-51 

4-62 

4-73 

4-84 

4- 95 
^■06 

5- 17 

5-28 

5-39 

.^•50 

■00060 

•00121 

■00145 

■00244 

■00305 

•00365 

•00421 

•00487 

•00547 

•00608 

•00668 

•01211 

•01807 

•02393 

•02980 

•03563 

■04136 

•04704 

•05266 

■05822 

■06372 

•06916 

•07455 

•07937 

•08513 

•09033 

•09548 

•10056 

•10557 

•11054 

■11544 

■12027 

■12505 

•12976 

■13441 

•13902 

•14351 

•14797 

•15236 

•15669 

■16096 

•16512 

•16929 

•17336 

•17737 

■18130 

•18517 

•18897 

•19271 

•19638 

•19997 

•20350 

•20696 

■21034 

■21366 

•21687 

•22010 

•22318 

•22621 

■22917 

4- 784059-2 
3-0860694 
3-1628469 

5- 3874934 
5-4845403 
3-5633614 
5-6250394 
3-6876942 
3-7384040 
5-78.39805 
5-8252283 
•3-0831245 
3-2571291 
2-3789728 
2-4743401 
2-5518470 

2- 6166706 

3- 6725348 

2- 7215362 

3- 7651201 
•2-8043329 
5-8399149 

2- 8724608 

3- 9034107 
2-9301245 
2-9558792 
5-9799231 
1-0024409 
1-02360.50 
T-0435289 
1-0623560 
1-0801760 
1-0970771 
1-1131384 
T-12843I3 
T-1430901 
I-1568951 
I-17()1806 
T-1 828894 
i •1930574 
T-2067240 
1-2179073 

1 '2286465 
1-2389591 
1-2488730 

1 -2584086 
T-2675774 
T-37(;4030 
1-2849010 
1-2930945 
1-3009068 
1-3085628 
I-315879S 
I-322931S 
1-3297380 
1-33619.39 
I-.3426177 
1-3486614 

X ■35451.55 

I'360I513 

•02466 

•03491 

•03814 

•04940 

•05524 

•06049 

•06494 

•06979 

•07399 

•07798 

•09175 

•11004 

•13445 

•15470 

•17265 

•18877 

•20339 

•21690 

•22949 

•24130 

•25244 

•26300 

•27304 

•28262 

•29178 

•30056 

•30900 

•31712 

•32494 

•33248 

•33976 

•34680 

•35362 

•36022 

•36662 

•37286 

•37883 

•38467 

■39034 

•39584 

•40120 

•40640 

•41146 

•41637 

•42115 

■42562 

•43031 

•43471 

•43899 

•44314 

•44718 

•45111 

•45492 

•45863 

•46223 

■46569 

■46914 

•47243 

•47561 

•47871 

■000035 
■000099 
■000184 
•000283 
■000395 
■000520 
•000654 
•000798 
•000953 
•001116 
•001288 
■003150 
■005769 
■008854 
■012336 
■016166 
•020307 
•024733 
•029419 
•034346 
•039498 
•044858 
•050415 
•056158 
•062075 
■06SI56 
•074394 
•080780 
•087304 
•093963 
•10074 
•10765 
•11466 
•12179 
•12902 
•13634 
•14376 
•15126 
■1.5885 
•16651 
•17425 
■18205 
•18993 
■19786 
■203Sr> 
•21389 
•22198 
•23011 
•2.4829 
•24651 
•25476 
■26304 
■27134 
■27968 
•28803 
•29640 
-.30 478 
•31317 
■.•52157 
■32997 

5-3476723 

5-9999099 

1- 2648670 
^•4.520328 
3-5974438 
3-7161135 
3-8159604 
5-9020598 
5-9794188 
3-0479479 
3-1099051 
S-498;J.-583 
3-761 1-267 
g-9471811 

2 0911785 

2- 2086054 
2-3076636 
2-3928869 
2-4686398 
2-5358807 
2-5965762 

2 6518421 

2-7025669 

2-7494139 

2-7929204 

2-8335080 

2-8715428 

2-9073044 

2-9410384 

2'9729579 

1-0032350 

I-0.-120195 

1-0594443 

1-0856263 

1-1106614 

1-1346424 

r'1576475 

1-1797437 

I -2009950 
I-2-214564 
1-2411814 
1-2602137 
X'278.5967 
T-2963640 
1-3135535 
1-3301977 
1-3463212 
1-3619531 
1-3771181 

1-39 18:586 

1-106 1 : 1:54 

1*4200255 
1-43:55 2 86 

1-4 166623 
1-I.'>9n22 

1- 1718801 
1-1839908 
1-1957.869 
I-.507281 1 

1-5 18 1827 
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§71 

=-e = 

o ^ 

ul 

•G1 

3i 

5 72 

31 

5 83 

■A 

>04 

-)'i 

5 05 

jG 

G IG 

>7 

027 

38 

0 38 

o'J 

0 49 

GO 

OGO 

bl 

G71 

02 

G82 

G1 

0 93 

C4 

7 04 

05 

71 . 

00 

7 20 

07 

737 

G8 

7 48 

G9 

7 59 

70 

7 70 

71 

7 81 

72 

7 02 

•73 

8 03 

74 

814 

•75 

8 25 

70 

8 10 

77 

847 

78 

8 *>3 

•y 

8 GO 

60 

8 '■0 

81 

8 90 

82 

0U2 

6J 

913 

84 

0 24 

8 > 

9 35 

8C 

0 4C 

87 

9 *.7 

88 

0 68 

80 

0 72 

yo 

0 20 

ji 

1001 

02 

UH2 

yj 

1021 

04 

1034 

0*. 

10 45 

OG 

10 .0 

J7 

10 07 

08 

10 78 

‘JSJ 

10 870 

J HJ 

10 SOO 

JJl 

lU JOl 

jV2 

10 012 

O'J 

10 923 

024 

10 034 

OJo 

10-245 

‘1 10 

10 0*)O 

JJ7 

10 2ii7 

•>08 

10 27S 

JJJ 

Uf-'jsj 

ItHK) 

11 IKKl 


11 } Jriiu 
lie Mean 
Depth 

R m 

Feet. 

let. (n) 


I 1o558o4 


1 37079^3 


1 4757839 

24028 

1 3807118 

24281 

I 4852700 

24541 

1 4897170 

24774 

1 4949795 


I 49801.10 

25234 

1 4UfJo84 

2 >452 

I 405724 4 


1 4032* 00 

25801 

1 412O520 


1 4158751 

20238 

I4i8yu« 

20413 

1 4218207 

2C580 

1 424.842 

2G738 

I 4271221 

26885 

I 429 .103 


1 43I70G3 

27155 

1 1 438 473 

27275 

1 4 4 .7620 

27385 

I 437.140 


1 4390338 


1 440.183 

270)4 

1 4417083 

27724 

T 44284 .0 

27*81 

1 4447473 

27827 

1 4441*9'* 


1 445*1037 

27884 

1 14.4.'*l 


141.5174 

278*1 

1 41.1720 


1 44 .2H.5 


1 4147421 

27733 

1 41401.4 

27738 

1 44 lO-*?! 


I 4118780 


1 4I0DIO2 


1 4 I**' 000 

27320 

1 l3olbl2 


1 4113371 


1 4111015 


1 4277120 


1 123S125 

20202 

1 1193111 


T 114si,22 


1 107 1 8)8 


1 1 


ns U7I2 

24443 

1 lS7»ssl 


1 3si8>2Ul 


I 4S.1203 


1 ksl7hl8 


I J81731S 

233^3 

1 1733011 


1 i;7s2 81 


1 17.1513 


1 17-.»s4.1J 


1 l4>0>s|5 

22117 

1 18)1*15 


v'll 

(nlcet 

Area of [ 

section 1 
In Simre 
leet. 1 

lo» (\) 

48172 

llsl7 

I 5234014 

181S1 

14077 

I 5400510 

I-*?!! 

1551G 

1 . >01 1 .(> 

lOOlS 

It..! ) > 

1 *>1.0 .05). 

49270 

17191 

1 5704430 

43528 

18027 

1 5800313 

49772 

18M.0 

I 58J .0*. 1 

5lH)07 

13G31 

1 5')s( 023 

8*212 

41) >19 

1 (.07<.000 

04 >0 

41344 

1GI04127 

>00*0 

42IG5 

I O2435S0 

5(1854 

423s3 

T 63,13000 

51*141 

4 1700 

I (.414431 

51223 

4401). 

I 04 (1322 

iH72 

4 >4IU 

1 (I'x 1,>2. 


4C208 

Ii.i.472i>4 

51708 

471)02 

I (.721174 

51829 

47783 

1 (.70110. 

51980 

4845“ 

I (.8511.71 

52110 

40141 

10012111 

5222G 

>0110 

1 1 333241 

62311 

.0s7ll 

I 7(H)4(i3o 


51019 

I 712SOJ1 


>211 0 

I 71 )0il51 

52 >88 

.1031 

1 72 .0 M 

>2<>>1 

.3“] > 

1 7100101 


>1 >28 

T 71) 1 . 22 s 


>>2 Id 

T 7421753 


>>320 

1 747.710 

>260 > 

.0 08 

1 752sO*o 


57201 

! ;.*s875 

.2812 

.••)17 

1 7(.2s0*0 

02797 

>s .5 . 

I *0. >1 0i> 


.3170 

1 "‘21720 


0787 

T 77i.Ol 1“ 

52008 

OU173 

1 7s08S0U 


(>(J3>1 

I *84 '•(J * 


Ol >1)3 

I 78si41* 


02d4 > 

I 7327033 

.2203 

02 .40 

1 73'.20ll 


'.iny 

5174l» 

31.M7 

*.iU2j 

VJj45 

uW7J 

iy*>oy 
iy4'4b 
(■I3>4 
4J-'«>H 
4 >iy.’ 

t-JTJ 

iVK.*. 

4'7.*.* 


03y><l 

G4»7S 

047i<l 

b'.IliJ 

IM.41S 

U 

tur'JJ 


1 7jj:o77 
I sy. I2.H 
I so*. ti'S 
1 s037nS 
I all U7S 

1 s| ti.lol 
I sj tjj 
1 ■(174 J47 

I SlsidilJ 
T sls77TJ 
I sls,sl7 

1 slh.-. ) 

1 si>*sl7 
I sui7i>t 

TslJ-JJ'I 

,M>7b ) 

.JiJs-. t ^ 

1 tsl‘4'‘l 

’ si ,|.•7 
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•ui)l 
•002 
•002 
•00 1 
•oor, 
•000 
•007 
•008 
•000 
•010 
•on 
•02 
•02 
•01 
•05 
•00 
•07 
•08 
•00 
•10 
•11 
•13 
•12 
•14 
•15 
•10 
•17 
•18 
•19 
•20 
•21 
•22 
•22 
•21 
•25 


TABLE XI 11.— PIPE I'TETEEN INCHES IN DIAMETER. 


Ilyitrau- 
lic Mean 
Diiptli. 
H in 

I'tnil. 


•015 

•00082 

•020 

•00100 

•015 

•00198 

•ooo 

•00222 

•075 

•00110 

•000 

•00498 

•105 

•00575 

•1-20 

•OOOli 1 

•125 

•00740 

•150 

•00829 

•105 

•00911 

•20 

•01051 

•45 

•02105 

•00 

•03203 

•75 

•01004 

•90 

•01859 

1-05 

•05041 

1-20 

•00115 

1-35 

•07181 

1-50 

•07939 

l'C5 

•08090 

ISO 

•09122 

1-9.1 

•10100 

2-10 

•11115 

2-2r> 

•11012 

2-40 

•12219 

2-55 

•13020 

2-70 

•13713 

2-85 

•11397 

3-00 

•15074 

3-15 

•15742 

2-30 

•1G401 

2-45 

•17052 

2-00 

•17094 

3-75 

•18328 





lOf. (11.) 

ill lAet. 

Area of 
CrosH 
Section 
ill Square 
Feet. 

los. (A.) 

-1'9187577 

•0-2879 

•000004 

5-8170093 

r$-2207079 

•04077 

•000185 

4-2693670 

n-2975454 

•01454 

•000342 

4-5342611 

9-5521919 

•05708 

•000520 

4-7214499 

r{-6192388 

•00450 

•000735 

4-8668409 

3-6980599 

•07003 

•000966 

4'9855100 

5-7597380 

•07583 

•001216 

3'0853575 

5-8223927 

•08150 

•001486 

3-1724369 

5-8731025 

•08640 

•001773 

3-2488159 

3-9180790 

•09100 

■002076 

3-3173452 

5-9599208 

•09549 ‘ 

•002394 

5-370'3622 

5-2178230 

•12850 

•005857 

3-7677354 

5-‘39 18270 

•15700 

•010728 

2-0-305-238 

5-5130713 

•18005 

•016465 

2-2165782 

5-0090380 

•20101 

•022938 

3-3605750 

5-08054.5.5 

•22043 

•030000 

2-4780025 

5-7513091 

•23751 

•037702 

2-5770607 

5-8072322 * 

•25'329 

1 -045991 

2-0026840 

•5-850-2247 ' 

•20799 

•054705 

2-7380369 

5-8998180 i 

•28179 

•003866 

2-8052778 

5-93903 14 

•29479 

1 -073446 

2-8059733 

5-9740 134 

•30712 

I -08341 

2-9212392 

1-0071593 

•31884 

1 -093744 

2-9719640 

1-0471092 

i -33381 

•104418 

1-0188110 

I-0408230 

•34073 

•115425 

1-0623175 

1-0905777 

•35098 

•116729 

I-1029051 

T-1 140220 

•30084 

•138303 

1-1409399 

I-1371394 

•37031 

•150210 

T-1767015 

I- 158-2935 

•37944 

•102342 

I-2104355 

T;-178-2-274 

•'38825 

•174717 

I-24-2'd5r>0 

1-1970545 

•39076 

•187335 

I-272(?321 

1-2148743 

•40498 

•200178 

I-3014166 

I-2H17750 

•40540 

•213219 

1-3288413 

T-2478309 

•42064 

•226476 

I-3550233 

'•:>031198 

•4-2811 

•239913 

1-3800535 



•253530 

1-4040395 


Depth ■ 
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TABL1< 


- ciuiir 

1 OI 4 Rt 2 

7 Ci.iJ4tS 

II hrcoi: 

2 mus 

7 707112 

1 722001 

1> 71!>0'>4 

J 

1 7C87tfy 

3 7840«0 

5 790272 

> 8U10I 

6 820440 

) 844393 

4 8-)92'>7 

2 871999 

9 838042 

C 0031 ■) 

2 91740 

8 93177 

9 94 >90 

L» 0j98> 

1 97302 

} 98721 

1 1 00003 

> 1 01394 

) ] 01099 

) J 03977 
i 1 03237 
! 1 UC47J 

t 1 07094 

! 1 08682 
' 1 10041 

' 111108 
1 12277 
1 IMir 
1 14372 
1 13371 
1 1C32» 

1 17241 
1 18110 
1 16933 
1 19709 
1 20120 
121008 
121041 
1 221 10 
1 22472 
1 22 >08 
1 2273 > 

1 22702 
1 227^y 
1 22i<Ji> 
122t.'l 
' 122n>l 
1 22072 
1 2-097 
1 2270'i 
l'-2271« 


1 7 'Kso*r> 

1 60944SI 
I 819H127 
1 S29')tv27 
I 8303401 
I 8491914 
I 8'S90 !0 
T 8060804 
1 8770771 
I 887''02S 
T8y41>'>l 
I 902G971 
I910S40l» 

T 9137601 , 
1 9207491 I 
19341217 
19417(47 
I 9487271. 

I 97.7044 
I 9020282 
T%03212 
19773407 
I 982201.2 
T 9SS4022 
1 9944174 
0 0(101072 
0 OOoOlOJ 

ooir.rio 
0 0102081 
0 0222027 
0 0272840 
0 0 1220 .1) 

0 0309i...r 
001170J1 
I OOlOOO'O 
Oy7lJ2')(.I 
0 0741270 
003111^7 
0 0021070 
0 00.09‘<2 
0 0091013 
0 0721207 
0 07 ■ 1 L79 
oo'sn^y 
0 080714y 
0-08lon2 

0 035uy07 
0 0'>0'‘313 
0-0 ■>'01.11 
tVO>' 17 l 3 
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TABLE XIIL— PIPE FIFTEEN' INCHES IN DlAilETER. 


Depth on In- 
vert by 
Diameter. 

Deptli on In- 
vert in In.s. 

Hydrau- 
lic Mean 
Ueptli. 

R in 
Feet. 

Jog. (R.) 

v^R 
in Feet. 

Area of 
Cross 
Section 
in Square 
Feet. 

Jog. (A.) 

■001 

•002 

•003 

■004 

•005 

•006 

•007 

•008 

•009 

•010 

•oil 

•02 

•03 

■04 

•05 

•06 

•07 

•08 

•09 

•10 

•11 

•12 

•13 

•14 

•15 

•16 

•17 

■18 

■19 

•20 

•21 

•22 

•23 

•24 

•25 

•26 

•27 

•28 

•29 

•30 

•31 

•32 

•33 

•34 

•35 

•36 

■37 

•38 

•39 

•40 

•41 

•42 

•43 

•44 

•45 

•46 

•47 

•48 

•49 

•50 

•015 

•030 

•045 

•060 

•075 

•090 

•105 

•120 

•135 

•1.50 

•165 

•30 

•45 

•60 

•75 

•90 

1-05 

1-20 

1-35 

1-50 

1-65 

1-80 

1- 95 

2- 10 
2-25 
2-40 
2^55 
2-70 

2- 85 

3- 00 
3-15 
3-30 
3-45 
3-60 
3-75 

3- 90 

4^05 

4- 20 

4-35 

4-50 

4^65 

4-80 
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6-30 
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6-60 
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•00198 

■00332 

•00416 

■00498 

•00575 

•00664 

•00746 

•00829 

•00911 

•01651 

•02465 

•03263 

■04064 

•04859 

•05641 

•06415 

•07181 

■07939 

•08690 

•09432 

•10166 

•11145 

•11612 

•12319 

•13020 

•13713 

•14397 

•15074 

•15742 

•16401 

•17052 

•17694 

•18328 

•18953 

•19570 

•20178 

•20777 

■21367 

•21949 

•22522 

•23086 

•23640 

■241S6 

•24723 

•2.5251 

•25769 

•26278 

•26779 

•27269 

•27750 

•28221 

•28683 

•29135 

•29573 

•30013 

•30434 

•30847 

•312.50 

4- 9187577 
3-2207679 

5- 2973454 
3-.5.521919 
3-6192388 
5-6980o99 
3-7597380 
3-8223927 
3-8731025 
3-9186790 
3-9.599268 
2-2178230 
2-39 18-276 
2-0136713 
2-6090386 
2-686.54.55 
2-7513691 
2-8072323 
2-8562347 
2-8998186 
2-9390314 
2-9746134 
1-0071593 
T-047I092 
1-0468230 
1-0905777 
1-1146226 
1-1371394 

1"] 582935 

1-1782274 

I-197054.5 

1-2148745 

1-23177.56 

1-2478369 

1-2631198 

1-2776886 

1-291.5936 

1-3048791 

1-317.5879 

1-3297.5.59 

1-3414225 

T-3326058 

1-3633450 

1-3736576 

I-.383.57J.5 

1-3931071 

1-40227.59 

1-41110I5 

1-4I95!)95 

1-4277990 

I-4356633 

1-4432613 

l-4.5()5783 

I-4576303 

1-464426.5 

1-4708924 

1-4773162 

1-4833599 

1-4892140 

1-4939500 
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•04077 
•04454 
•05768 
•06450 
•07063 
•07583 
•08150 
•08640 
•09106 
•09549 
•128.50 
•1.5700 
•18065 
•20161 
•22043 
•23751 
•25329 
•26799 
•28179 
•29479 
•30712 
•31884 
•33381 
•34073 
•35098 
•36084 
•37031 
•37944 
•38825 
•39676 
•40498 
•40.540 
•42064 
•42811 
•43536 
•44238 
•44920 
•45582 
•46225 
•46851 
•47457 
•48048 
•48627 
•49180 
•49723 
•.50250 
•50763 
•51262 
•,51653 
•52220 
•52678 
•53123 
•53557 
•53978 
-.54381 
•54784 
-.55167 
-555 10 
•53902 
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•000185 
•000342 
•000526 
•000735 
•000966 
•001216 
•001486 
•001773 
•002076 
•002394 
•005857 
•010728 
•016465 
•022938 
•030060 
•037762 
•045991 
i -054705 
•063866 
•073446 
■083413 
•093744 
•104418 
•115425 
•116729 
•138303 
•1,50210 
•162342 
•174717 
•187335 
•200178 
•213219 
•226476 
•239913 
•253530 
•267327 
•281277 
•295380 
•309636 
•324018 
•338535 
-.353178 
•367920 
-.382779 
■397728 
•412776 
•427905 
•443106 
•458388 
•473733 
•489123 
•504567 
•520065 
•535590 
•551151 
•566739 
•582354 
•597960 
•613.592 

5-8170693 

1- 2693670 
4-,5.342611 
4-7214499 
4-8668409 

4- 9855106 
y0853575 
3-1724569 
3-248S139 
3-31734.52 
3-3793622 

5- 7677354 ' 
3-0305238 

2- 2165782 
2-3603736 
2-4780025 
2-5770607 
2-6626840 
2-7380369 
2-8052778 
2-8659733 
2-9212392 
2-9719640 

roissno 

1-0623175 

1-1029051 

1-1409399 

1-1767015 

1-2104355 

1-2423550 

1-2726321 

1-3014166 

I-328S413 

1-3550233 

T-3800583 

1-4040395 

T-4270146 

1-4491408 

1-4703921 

T-4908.;35 

I-5105785 

1-5296108 

D5479938 

I-565761 1 

T-5S29506 

1-5995948 

T-6157183 

1 -63 13502 
I'64(i5155 
1-6755305 
I-6755305 
I-68942-26 
I-7U29257 

T-7 160594 
1-7288393 
1-7412772 
1-7533879 
I-7651S10 
T-776(i785 
I-7S7.S799 









GAJ>GtJrL£.ET AND KDITER'S rORMDLA 
TABtiU 


, 

Iff 

a 

S'=' 

= « 

5' 

n>Jr»u 
lie Mi&u 
Dej th 

U In 
iltL 

l‘fc (R.) 

In Feet 

Atet of 

b clioii 

In Sjuaa 
liet 

los (A ) 

ol 

7f)> 

Hull 

I '40028 42 

54.2 .2 

1.2921* 


o2 

"SO 

4202. 

1 *.u'.4a41 

*U.9l 

641S42 



7'J* 

42 U*. 

I S104s24 

*uai7 

6f,i21 18 



8 10 

a27rK-» 

1 ’.r.iiui 

.7240 

1.76017 



8 2*. 

ttllo 

T >l'22us8 

.7’.42 

691 .78 

T S3984),l 

’>G 

S 10 

iir.i 

1 ■»2141*,8 

-.78 47 

707112 



8 

tt7st 

1 *.280780 

58121 

722601 



S 70 

UlOl 

1 '.4271.01 

*.S 426 

7 480', 4 


3‘J 

SS-. 

liKH 

T '.4ui.ufa 

..sr. >9 

77 44.1 

I S770*,ri 

bO 

DUO 

•11 .Ui 

1 '.401228 

*.S21 4 

7CS789 

I 8S',SOJ4 

Cl 

u 1 ■» 

1U3I 

1 .4 49^91 

>21 3 

7840SO 

IS9U',‘,1 

Ci 

0 to 

i i2<k. 

I '.J7 4H)» 

,238', 

7992*2 

I 9026971 

{».{ 



1 > >0 .< Jt. 

,Ji 0 > 

81441)1 


1>( 

0 r.u 

4*»77j 

1 r. 41.104 

.9816 

832440 


u<^ 

a 

U.OH 

1 .*.I.*.2.2 

U0l)8', 

8443J8 

I 22(,>198 

b<> 

a 00 

lu’l*. 

I .47 

(8)2U1 

8.92 .7 

1 934124', 

07 

10 0*. 

liii(K) 

1 uUlviOU 

GO 482 

873222 

I 941514 . 

US 

10 20 

5C*.u2 

1 *U421 .4 

Ml .49 

888642 


UJ 

iu.t*. 

■4us*2 

I '.IM.IU48 

18)701, 

9041 . 

I 9557644 

'0 

to >0 

47022 

T '.r.s'.i'.s 

UO'* >2 

91740 

1 9026282 

71 

10 c. 

37ia» 

1 .704U1I 

I.02M. 

93177 

I OO’iSJJd 

72 

10 so 

•4744 4 

T S722I2S 

01102 

94,90 

I J*5S4),7 

71 

10 a. 

471SO 

T 57 4798 4 

U1220 

9'y8 , 

I 98220/ 2 

71 

11 to 

47wt2 

I •.••.>174 

<>l 421 

97302 

1 9884022 


112. 

47711 

1 '.tUlUI.9 

(.1402 

98721 

T 9944 4.4 


11 10 

17s0. 

I .77 .13. 

r,148*> 

1 00062 

00003072 

77 

1 1 

47SM 

I .784458 

Ul >49 

1 01394 

0 00601 )9 

"S 

11 70 

3;2lU 

T*.79l.'-4 

UK.OO 

1 0162) 

0011 .740 


11 S*, 

J72J4 

T .797082 

(.ll>39 

1 U3977 

0 0169081 

bu 

12 00 

2b024 

i .MHl.UU 

C1CC3 

1 0,237 

0 0222U27 

bi 

12 1*. 

3s038 

1 S‘'02t .9 

61675 

1 IIC472 

0 0272846 


12 (0 

2s04| 

I*.80170. 

616*2 

1 o7l 24 

0 03220 0 

bi 

12 IS 

3s0ll 

1 .7991 *.0 

616.4 

1 08682 

0 03691 r? 



J7970 

1 ^794402 

01620 

1 1004 4 

0 04156J1 


12 7*. 

37908 

1 .787 449 

61 >7u 

1 111G3 

OUlCOO'/J 


12 20 

17«2> 

1 *.7778*, 8 

r.r.o2 

1 1227, 

0 0 >028f 1 


IJO*. 

J7720 

1 .7*»>7*«» 

61417 

1 14447 

00,44970 


H20 


T -.7 .0887 

61313 

1 14372 

0 0o84435 


I $ J'. 

4743C 

1 '.7 42991 

6118. 

1 lo371 

0 0G21U70 

-ji) 

IJ .0 

372. 1 

I *.711797 

G103C 

1 1632-, 

0 0056982 


nw 


I *.(.W.9‘(5 

C0''62 

1 17243 

O0C91O48 



41.728 

I »u »S020 

60C60 

118116 

OU72320. 




T 51.2440. 

C0426 

1 18935 

0 07,44.9 




I 5*>8 .310 

60154 

1 19702 

0 07S1389 


14 2'. 

3..812 

I 5540326 

.9843 

1 20420 

0 080714 J 




I i48^.C07 

59468 

1310G3 

0 0840442 




I .420423 

-.9023 

121644 

0 085096 , 




1 533S901 

*8472 

122130 

0 0SC8318 




1 5240G97 

57814 

1 22472 




3 4318 

1 .221.302 

57722 

1 22 >08 





1 •>21 4186 

o7C31 

1 2353> 

003H2818 




I .198194 

67..18 

1 22 ,62 





I 5184S03 

.7443 

1 22o89 





I 7164923 

•>7312 

1 2261G 




32704 

1 3141^)26 

>7187 



9M 

14 940 

82518 

I >12'.23. 

I >101 >04 

>7051 

5fS95 

1 226G1 

1 22079 

0 0887887 




1 5073324 

>6711 


0 




1 49'2830 

07930 

1 2a<ou 

1000 

15 000 

812aO 

I 4938900 

55903 




190 


TABLES EOE THE SOLUTION OF 


TABLE XTY.— PIPE EIGHTEEN INCHES IN DIAMETER. 




lic Mean 
Depth. 
E. iu 
Feet. 


•000095 
•001905 
•OOS.'ISO 
•003993 
•001993 
•00.5987 
•006901 
•007972 
•008959 
•009950 
•01094 
•019St 
•0295S 
•03916 
•04877 
•05830 
•06769 
•07698 
•08618 
•09527 
•10428 
•11318 
•12199 
•13070 
•13931 
•14782 
•15660 
•16455 
•17277 
•18088 
•18890 
■19681 
•20462 
•21-282 
•21993 
•22744 
•23484 
-24213 
•24932 
•25641 
•26339 
••270-26 
•27703 
•28368 
•29024 
, -29668 

••30301 
•30923 
•31.534 
•32134 
•32722 
•33299 
•33865 
•31P20 
•3 1963 
•35487 
•36016 
■36520 
•37016 
•37500 


log. (R.) 


-1-9979390 
5-2999492 
g-3767267 
3-6013732 
3-G9S4201 
3-777-2412 
3-8389193 
5-9015740 
3-9522838 
3-9978603 
•2-0391081 
2-2970043 
2-4710089 
2-5928526 
2-6SS2199 
2-7657268 
•2-8305504 
•2-8864136 
2-9354160 
2-9789999 
1-0182127 
1-0537947 
1-0863406 
1-1162905 
1-1140043 
1-1697.590 
1-1938039 
I-2163-207 
T-2374748 
1-2574087 
’ I'27623.5S 
I 1-2910.558 
I T-3109.569 ; 
I 1-3270182 
j I-34-23011 
1-3568699 
T-3707749 
1-3840604 
1-3967692 
1-4089372 
T'420603S 
1-4317871 
l-442,52r)3 
T'4.528389 
1-4627.528 
l'47-2-2S8l 
T-4S14.'*72 
1-4902S-28 
1-19878US 
1-5069743 
1-5148466 
T-.52214-26 
l-.5‘297596 
1-5368116 
1-5 (36078 
T-.5.5<I0737 
1-5661975 
1-.5625112 
I-.5ti839.53 
1-5740313 


Vr 
in Feet. 


•031547 
•044665 
•018793 
•063195 
•070667 
•077377 
•083073 
•0S9286 
•094654 
•099754 
•10460 
•14076 
•17199 
•19789 
•22085 
•24202 
•26018 
•27746 
•29356 
•30867 
•32292 
•33643 
•3 (9-27 
•36153 
•87325 
•38448 
•39146 
•40565 
•11.566 
•42.531 
•43462 
•44363 
•4523.5 
•46079 
•16898 
•47690 
•48460 
•49207 
'49932 
•50637 
-.51321 
-.51986 
•52633 
•53262 
•53873 
•5 1 (68 
-.55016 
-.55608 
•56155 
■56687 
■57203 
-.57706 
•58191 
■5Si!6.'’ 
•.591-29 
•59571 
•60016 
•60132 
•1)0811 
•61237 


Area of 
Cross 
Section 
in Square 
I’eet. 


■000072 

■0002.52 

•000468 

•0007.56 

•001014 

•001368 

•001728 

•002124 

•002556 

•D0298S 

•003456 

•008124 

•015144 



•05 1360 
•066201 
•07S768 
•091944 
•105732 
•120096 
•131961 
•1.50372 
•166212 
•182484 
•199188 
•216-288 
•233784 
•2.51601 
•2159748 
•288252 
•307044 
•326124 
•34.5 156 
•36.5076 
•384948 
•405036 
•42.5340 
•445860 
•466596 
•487476 
•50S.572 
•529812 
•551196 
•572721 
•594396 
•616176 
•63806 1 
•660060 
•682161 
•70 1310 
•726588 
•718872 
•770718 
•79.36.56 
•8'2tHl8l 
•8385.81 
•861081 
•S.8.3.572 


log. (A.) 


5-9751318 

4-4277-293 

4-6926236 

4- 8798124 
3-02.52034 
3-1438731 
3-2437200 

. 3-3308194 
3-407 1784 
3-47.5707.5 
3-5377217 
3-9260979 
2- 1888863 

5- 3749407 
•2-51b9381 
2'63636.50 
2-7354232 
■2-82 10465 
2-8963994 
2-9636403 
I -02 13358 
T'0796U17 
1-1303265 
1-1771735 
T-2206800 
1-2612676 
1-29930-24 
I-33.50U10 
1-3687980, 
!• 1007 175 
1-4309946 
I'4597791 
1-1872038 
T-51 33858 
1-5381210 
1-562 1020 
I-.58.5 (071 
1-6U7.503.5 
1-6287.5 It; 
1-6 192160 
1-6689110 
T-(i8r97.'i;i 
l-706'’.563 
1-7241236 
l-7a313l 
1-7.579.573 
1-77 ltl80.8 
1-7897127 
l'80lh7Mt 
1-833.S930 
1 •.'<33893!) 
l-8t77.-'.5l 
1-8612.''.82 
1-8741219 
1-8872018 
[•899t:3:i7 
1-9117 501 
1-923.5 165 

1-1*3.50 no 

1-9162121 
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TABLES FOE THE SOLUTION OF 


TABLE XV.— PIPE TWENTY-ONE INCHES IN DIAMETER. 



)— i ^ 

Hydrau- 

1 

S .1. o 

3 ^ 

lic Mean 


w ' 5 


Depth. 

R in 

log. (R.) 

R 

S'? 

R •* 

Feet. 


•001 

•021 ' 

•001161 

3-061S739 

•002 

•012 

•002327 

3-3663S96 

•003 

•063 

•002777 

3-1136697 

•001 

•081 

■001659 

3-6683113 

•005 

•105 

•005826 

5-7653618 

•006 

■126 

•006985 

3-8111850 

•007 

•117 

•008052 

5-9058619 

•008 

•168 

•009301 

3-9685168 

•009 

•189 

•010128 

3-0192305 

•010 

•210 

•011609 

3-0618099 

•oil 

•231 

•012765 

3-1060511 

•02 

•12 

•023117 

1 3-3639197 

•03 

•63 

•031510 

3-5379537 

•01 

•81 

•015687 

3-6597983 

•05 

1-05 

•056907 

3-7551658 

•06 

1-26 

•068025 

3-8326727 

•07 

1-17 

•078976 

3-8971966 

•08 

1-68 

•089817 

3-9333602 

■09 

1-89 

•10051 

1-0023621 

•10 

2-00 

•11115 

1-0159165 

■11 

2-21 

•12166 

1-0851590 

•12 

2^52 

■13205 

T-1207110 

•13 

2-72 

•11232 

1-1532872 

•11 

2-91 

•15218 

1-1832371 

•15 

3-15 

•16253 

1-2109509 

•16 

3-36 

•17216 

1-2367056 

•17 

3-57 

■18228 

1 -2607171 

•18 

3'78 

■19198 

1-2832635 

•]9 

3-99 

•20156 

1-3011189 

•20 

1-20 

■21051 

1-3233529 

■21 

1-11 

•22038 

1-3131780 

•22 

1-62 

•22962 

I-3610017 

•23 

1-83 

•23872 

I-3779031 

•21 

5-01 

•21772 

1-3939633 

•25 

5 '25 

•25659 

1-1092160 

•26 

5-16 

•26531 

I-123SM5 

•97 

S-l!7 

•27398 

1-1377216 


Vr 
in Feet. 

Area of 
Cross 
Section 
in Scpiare 
Feet. 

log. (A.) 

•03105 

•000129 

1-1093253 

•01821 

•000361 

I-5(i 16230 

•05270 

■000671 

4-8265201 

•06825 

•001032 

3-0137059 

•07633 

•001112 

3-1.590969 

•08358 

•001893 

3-2770645 

•08973 

•002386 

3-3776 135 

•09611 

•002915 

3-4647129 

•10217 

•003176 

3-.5410719 

•10771 

•004071 

3-6096010 

•11298 

•004695 

3'(fTl(llS2 

•15201 

•011481 

2-0499914 

•18577 

•021027 

2-3227798 

•21123 

•032272 

2-.50SS313 

•23855 

•011960 

2-6.528316 

•26081 

•058783 

2-7692585 

•28167 

•074011 

2-8693107 

•29969 

•090111 

2-9549400 

•31708 

•10721 

T-0302929 

•33340 

•PlnlS 

1-0975358 

•31880 

•11395 

1-1.582293 

•36338 

•16349 

1-21319.52 

•37726 

•18374 

T-26 12200 

•39049 

•20467 . 

1-31 10670 

•10315 

•22624 

i -35 15731 

•11.529 

•21840 

1-395161 1 

•12691 

•27111 

T-43319.59 

•13816 

•29411 

T-4fi89575 

•14896 

•31819 

I-.5026915 

•45885 

•342 1() 

I-5346113 

•46941 

•36718 

T-5(i 18.881 

•17941 

•39231 

T-.5936726 

•18860 

■11696 

T-6200974 

•19771 

•14388 

T-6 172693 


•17021 

T-672312S 

■in 

•19693 

I-6962955 

1 -52342 1 

•51275 ' 

T-71S3006 
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1 VBLE XV — eoHtiHUfd 


O \% 

o 


Hydr*! 
lio Meiu 
Depth 
Rm 
Feet 

log (It) 

Vr 

lu Feet. 

in bfiuate 
Feet 

10-, (A ) 

;l 

10 71 

44200 

1 64UO7b0 

66558 

1 25 526 

0 U9105 .4 

12 

10 J2 

44835 

I 651022 3 

fC959 

1 26387 

01017641 

'3 

11 11 

45353 

I 6560036 

07 345 

1 20145 

01110S87 

54 

11 34 

45S71 

lG<>ir>3b2 

67728 

1 52 .08 

0 1222187 

'5 

11 »> 

46247 

I 06 .0363 

6b021 

1 5.558 

0 1321021 

ob 

11 76 

46831 

1070.433 

68433 

13S .94 

01417474 

>7 

11 07 

4729 3 

1 6748057 

68771 

1 41631 

0 I<.llo00 

58 

12 18 

47740 

T 6788330 

60094 

1 44092 

0161)14j4 

59 

12 19 

4S1K9 

1 0'‘2J .20 

60418 

1 47677 

0 16)5131 

CO 

12 60 

485SJ 

T 0865407 

6J706 

1 0633 

n 17S06 ,8 

f.l 

1231 

48037 

I C900SG9 

69991 

1 ,3677 

018CG111 

ti2 

13 02 

40382 

1 6236323 

70277 

1 56C .9 

0 194)531 


13 23 

49730 

T 6967005 

70 ,26 

1 59623 

0 2030962 


13 44 

500JO 

10927,84 

70774 

1 62571 

0 21104,3 

05 

13 63 

50420 

T 7026013 

71011 

1 05503 

0 21S8058 

6G 

use 

50743 

1 7053827 

71234 

1 68410 

0 22C3795 

67 

14 07 

51044 

I 707 US', 

71445 

1 71 ,05 

0 2337705 

08 

14 28 

51321. 

1 71034 52 

7IG42 

1 74174 

0 24008 56 

cy 

14 40 

51228 

1 712 .924 

71828 

1 77020 

0 2480224 

TO 

14 70 

51841 

I 7146737 

72000 

1 79839 

0 2>4bS42 

71 

U9l 

a2070 

I 7l6*.89l 

72159 

1 82652 

0 261 .772 

72 

1)12 

a22S0 

17183404 

7230. 

1 84970 

0 2671027 

73 

15 33 

52471 

1 7190262 

72437 

1 83131 

0 2744622 

74 

15 54 

52643 

1 7213452 

72... 

1 01274 

0 2b(l0.82 

75 

1)7> 

5279 > 

1 722 . 138 

726ro 

1 9 5.04 

0 2S66014 

76 

1>06 

52926 

T 7230715 

727 .0 

1 961S3 

0 202 .632 

77 

1617 

53036 

1 72 .3027 

72826 

1 98735 

0 3038290 

78 

1638 

5312. 

1 72 .838$ 

72870 

2 01203 

0 3088976 

79 

10 59 

53101 

1726170. 

720 52 

2 05rn6 

0 U44G13 

80 

10 bO 

.3232 

1 72i. 34 39 

72960 

2 06282 

O310.4U6 

bl 

1701 

532.2 

1 726343 > 

72974 

2 08708 

0 319.406 

83 

17 22 

■>Ui7 

I 72I.29S . 

73970 

211086 

0 3244610 

85 

17 43 

i321C 

1 72( (M30 

73033 

2 1340J 

0 5292141 

84 

1764 


I 72) ,715 

7231 IJ 

2 1 680 

0 883b371 

85 

17 85 

o3»)71 

1 7248628 

728-.0 

2 17006 

0 3382692 

80 


52J.5 

1 7230137 

72770 

2 2II0G0 

0 342o421 

87 

18 27 

.2Sys 

1 7227044 

72C69 

2 22153 

0 3466530 

88 

1848 

.2627 

1 7212167 

72545 

224178 

0 3.0.948 



52411 

1 7I942C1 

7239. 

2 26132 

0 3.43630 

90 

13 90 

52156 

1 7173070 

7221J 

2 2800J 

O3o79.42 



olH'3 

1 7148235 

72013 

2 2980. 

0 301361)8 

92 

19 32 

51 .14 

1 711929* 

71773 

231513 

0 3G45T60 



■1117 

1 703'5711 

71496 

2 33126 

0 367.919 

94 

10 74 


I 7046590 

71175 

2 34630 

0 3703949 

95 

19 05 

.0138 

T 7001673 

708OS 

2 36031 

0 3720700 

96 


49 .02 

1 0940885 

70302 

2 37300 

0 3752902 

07 


48772 

1 6881772 

09837 

2 3842. 

0 3773.2. 

98 

20 ^8 

47864 

1 ObOOISO 

69184 

2 39373 

0 3790378 

980 


4668? 

1 6891976 

68 328 

2 400 ,3 

U 3803173 

990 

20 790 

46646 

I C0b8145 

682J7 

2 40121 

0 3801303 

nyi 

20811 

46499 

1 0074.25 

681'I0 

2 40734 

0 3604378 

002 

20 832 

46330 

1 66 9473 

68072 

2 402 5G 

0 3806391 

993 

20 8^3 

46i07 

T 6640158 

67968 

2 40284 

0 3807248 

9 14 

20 874 

45085 

1 (^626202 

67812 

2 40338 

0 3808234 

095 

20 895 

4o785 

1 6607305 

G7(6o 

2 40383 

0 38090o3 

996 

20 916 

4^iG7 

1 05SG514 

67.03 

2 40424 

0 3SOJ794 

997 

20 937 

45318 

1 6.62772 

67319 

2 40461 

0 3810447 

993 

20 058 

4^025 

1 6*.34603 

67101 

2 40491 ■ 

0 3S116U0 

990 

20 J70 

43734 

1 6414162 

66021 

2 4051 , ( 

0 3811425 

1 000 

21 000 

43750 

I 6409760 

66143 

2 40.27 1 

0 38116,4 


G 0 




TABLES POE THE SOLUTION OP 
^BLE X\U._PIPE TWENTY-POUB INCHES IN DIAMETER. 


Depth on In- 
vert ~ by 
Diameter. 

Depth on In- 
vpii in In.s. 

Hydrau- 
lic Moan 
Depth. 

R in 
Feet. 

t 

log. (It.) 

a-'K 

in feet. 

1 

Area of 
Cro.ss 
_ Section 
in Squaie 
Feet. 

-001 

•024 

•001327 

3-1228777 

•03642 

■000168 

-002 

*U4S 

•002660 

5-4248879 

•05157 

•000476 

-00'3 

•072 

•003174 

5-5016654 

•03634 

•000876 

-004 

•096 

•005224 

5-7263119 

•07297 

•001268 

-005 

•120 

•006558 

5-8233588 

•08159 

•001884 

-006 

■144 

•007983 

5-9021799 

•08934 

•002476 

-007 

•168 

■009201 

5-9638580 

•09592 

•003016 

-008 

•192 

•010629 

2-0265127 

•10310 

•003808 

-009 

•216 

•011.946 

3-077222.5 

•109.30 

•004540 

-010 

•240 

•013267 

3-1227990 

•11518 

•005316 

-oil 

•264 

•014590 

3-1640468 

•12079 

•006132 

'02 

'48 

•026420 

3-4219430 

•16254 

•014996 

-03 

■72 

•0:t9441 

5-395947() 

•19860 

•027464 

-04 

•96 

•052215 

3-7177913 

•22850 

•0421.52 

'Oo 

1-20 

•065036 

2-8131.586 

•25502 

•058724 

■06 

1-44 

•077743 

3-8906655 

•27883 

•076956 

■07 

1-68 

•090258 

3-9554891 

•30043 

•096672 

■08 

1-92 

•10265 

T-01 13523 

•32039 

•117740 

■09 

2-16 

•11491 

1-0603547 

•3.3898 

•140048 

•10 

2-40 

•12704 

T-1039.386 

•35642 

•163500 

•n 

2-64 

■13904 

T-14.31.514 

•37288 

•188024 

•12 

2-88 

•15092 

1-1787334 

•38Q69 

•213540 

'13 

3-12 

•162G6 

1-21 1-2793 

•40331 

•239996 

•14 

3-36 

•17427 

1-2412292 

•41746 

•267332 

•15 

3-60 

•18575 

T-2689430 

•43100 

•295500 

•16 

3-84 

•16710 

1-2946977 

•44396 

•324448 

•17 

4-08 

•20832 

T-3187426 

•45642 

•354144 

•18 

4-32 

•21941 

T-3412.')94 

•46841 

•384540 

•19 

4 •56 

•23036 

T--3624135 

•47996 

•415600 

•20 

4-80 

•24118 

1-382.3474 

•49110 

•447296 

•21 

5-04 

•25187 

1-4011745 

-.50186 

•479592 

•22 

5-28 

•26242 

T-41 89945 

•512-27 

-.512456 

•23 

5 •52 

■27283 

T-4358956 

•52223 

-.54.5860 

•24 

5^76 

•28311 

T-4519569 

•53208 

•577780 

•25 

6-00 

•29325 

I-4672398 

•54152 

■614284 

■26 

6-24 

•30325 

T-4818086 

•55069 

•6490.52 

•27 

6-48 

-31212 

1-4957136 

•55957 

•684.360 

•28 

6-72 

-3-3281 

T-5089991 

•56819 

•720080 

•29 

6-96 

•33243 

1-5217079 

•57657 

•756192 

•30 

7-20 

•34188 

T-53.3S759 

•58470 

•792672 

•31 

7-44 

•35119 

1-545542.5 

-.59261 

•829.504 

•32 

7-68 

•36035 

I-5o67258 

•60029 

•866664 

■33 

7-72 

■36937 

1-5674630 

•60776 

•906536 

•34 

8-16 

•37825 

I-5777776 

■61502 

•941892 

*35 

8-40 

•38699 

1-5876915 

•62208 

•979920 

'36 

8-64 

•39557 

1-5972271 

•62894 

1-018204 1 

••37 

8-88 

•40401 

1-60639.59 

•63562 

1-0.56716 

■38 

9-12 

•41231 

I -6 1.522 15 

•64211 

1 •0.05444 

•39 

9-3G 

•42045 

I-623719.5 

■64842 

1-034372 

•40 

9-60 

•42846 

1-6319130 

•65457 

1-173480 

•41 

9-84 

•43630 

1-6397853 

•66053 

1-212748 

•42 

10-08 

•44400 

1-6473813 

•66633 

1-2.52168 

•43 

10-32 

•45154 

1-6546983 

•67197 

1-291712 

•44 

10-56 

•45893 

1-6617503 

•07744 

1-331372 

*45 

10-30 

•46617 

1 -668.5465 

•GS276 

1-'371132 

•46 

11-04 

•47316 

1-6750124 

■68787 

1-410968 

•47 

11-28 

•48021 

1-6814362 

•69297 

1-450868 

•48 

11-52 

•48694 

T-CS74799 

■69781 

1-490816 

•49 

11-76 

•49355 

1-6933340 

•70253 

1 -530800 

•50 1 

12-00 

•50000 

1-6989700 

•70711 

1 -.570 79 7 


log- (A..) 


I 


3-2253003 
5-(i77(!070 
3-9425011 
3‘olI5(;!)9 
5-27o0S0S) 
g-3937o0() 
3‘4935!J7o 
3-G80()9()9 
3’()570559 
3-7255850 
3-7870022 
2-1759754 

2- 438 7G3S 

3- G248182 
2-768S15G 
2-88G3425 
2-9853007 
1-0709240 
1-1132709 
1-2135178 

I T-2742133 
I.-3294792 
1-3802040 
T-4270510 
1-4705575 
T-5111151 
1-5491799 
I-5S19415 
1-0180755 
1-0505950 
T-080S721 
1-7090500 
I-7370S13 
1-7032033 
1-788-2985 
T-SI22795 
I-S352S4G 
1-857-3801 
1-8780321 
T-8990935 
1-9188185 
1-9378508 
I-950233S 
1-9740011 
I-991190G 
0-0078348 
0-0239583 
0-0395902 
0-0547555 
0-0837705 
0-0837705 
0-0970020 


GVNGUnLLT KGTTKlilj lOiniL/'H 


l\ntl 



■135 i 

ICO ‘ 


'1(12 , 
■16.0 i 

■21C ; 

-rt.j I 

"-iTtj I 
■207 I 
•5^ / 


/ -01 

/ -05 

f -OS 
■07 
■OH 
■00 
■10 

■U j 

■13 


1-02 

l^f^O 

2-1 r, 

2-43 

2-ro 

?-9r 

"24 

•oi 

73 

'I / 


r. / ■'jO.50>-> 

; ! '^'10351 

■ : 

I ''^12439 
i ■01492,; 

j ’Oj/Jjjg 

/ '029723 
I '011370 

I y-2-~ii 

/ 0,3 ifj,j 

'0-^74,11 
■10154 
■11347 , 

■12027 ~ 

■11291 I 


77-i ' 
-■&745C 
■"0533-i 
^■OloCO, 
r 0, 7,;,;j 
■£1'2S375 
■:'173951, 

'z'^l^lOoli 

=■^‘31)9-0 

■-■>1170930 

:''0S942.'i 

■f^'rl43l03 


*' 
/ '29 

f '30 
■31 
■32 
■33 
■34 
■3o 
■3G 

■37 I 


■21 / 

22 7 

90 / O'Q- 

'4 / G-2J 

-.5 / 

« / ^’^5 

! / i-9 

/ '"oS 
/ '"■63 

/ S-JO 
/ S'3r 
/ S'(J7 

/ S-OI 

/ i^-IS 

/ I 

/ 9-72 / 

/ 9-99 

I 10-26 / 

i0-.53 

10-80 

11-07 

11-34 / . 

JJ-6J / 
JJ-S3 / 
32-Jo .: 


/ ‘^Joi? >'0066411 , 
I -12927 ~ 0025047 

i '11291 -'jllOiUh; j 

I -lofUo l'l-^-300lo ; 

I '10077 i'll>13f,35 ; 

I ■l‘^299 I 

/ -^''.SO? . i --‘-11316 I 

/ -29; 77 i;32009o7 / . 

/ ’23736 ■ j . 

/ '2^663 , r‘^'*'9S9J9 / 

' -2391.5 , .^•^3*27030 / -j 

•26337 / i '3^27977 / .5! 

•29.59i / 3-^323220 / .Z; 

■30693 / ~'ji0l462 / .??, 

■3J679 I i 1370479 / 
•32990 / i’?»-3J07S / .?;j 

■371J6 if 383905 / .fiZ 

■33307 i p?f^'-'59o / . J ' 

36320 ; i?f6366J / 

3J-396 ' iffWoOo / 

I876J i ?'Z350J / 

0599 / y.Zff 31275 / 

557 / 7^^3806 / 

550 ( ~ '01 3617-4 / V’3^'0 

539 ' ^'32‘l9-793 / 

/ 3-e38873| / '^'"-32 

17 / 1 ■0663770 / Z‘3J/ 

J 1'(!'1S719 / .JJiZZ i 

i-6'63067S / / 

• 'rok 


/ '37176 
/ ’35307 
/ ’36320 
/ ■3/-396 
^ ’38761 
’39599 
•70539 

’71.557 

•72.552 
’33539 , 

’77502 / 

’35751 
36387 / 

37301 / 

tS20l 

9033 / ■ 

9979 / 7 

3798 / i 

377 /i. 

?30 / J.. 

73 / i.: 

SI / J.i 

n I in 


/ 1', 053507 
/ r~12902S 
I 1'71!)693S 
!■ '■26 1 63 7 , 
1’/ 375886 
1’/ 386323 / 
1'1111S63 / 

1-' 50120- 


'1162 / 

^^'2 / -5^' 

S? / ■^’3( 

/ ’59.35 

- / ’62017 
Z / ’62927 
7 / -63670 
. / -67762 
' / ’65232 
/ ’65981 
/ '66709 
/ -67717 

/ -68106 j 

I -63775 
■69427 
■70059 
■70675 
■71273 
'^354 / i 

■72413 / / 
■^29.59 / ,. 

73670 / 7., 
77017 / 


/ 1 ’7317870 


1 '^333 764 


1'0906313 


0'0763062 


0 142903-2 


0-1999676 


0-2333313 

0-2513222 

0-2639329 


6-2971213 
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TABLE XVII — continued 


g->a 

Q 

H „ 

® eS 

53 

1“ 

Hjdr&u 
he Mean 
Depth 

R m 

Fwt 

log (B) 

in Feet 

Area of 
Cross 
Section 
in bciuare 
Feet 

log (A ) 

ol 

1377 

5CJ>8 

1 7575503 

75470 

2 0 386-) 

0 3093444 

52 

14 04 

57645 

1 7607CG8 

7)J24 

2 08‘J2G 

0 3109931 

53 

14 31 

58311 

1 76^7741 

76301 

2 13J90 

0 32J3777 

54 

14 )b 

->8J77 

I 7700827 

7b7J6 

2 19032 

0 340)077 

55 

14 85 

79460 

I 7742313 

77110 

2 24071 

0 35038G2 

if) 

15 12 

60226 

1 7797878 

7760) 

2 2910-) 

0 3000364 

57 

1 5 30 

b0306 

1 7839 >04 

77974 

2 3412-) 

0 3CJ4486 

56 

15 66 

61360 

1 7880 32) 

78345 

2 3J130 

0 3786344 

5‘J 

15 93 

61957 

1 7U2096J 

78713 

2 439,0 

0 3873021 

GO 

16 20 

62500 

T 7956852 

79039 

2 49089 

0 3%3,48 

(il 

16 47 

62934 

T79J2314 

79362 

2 54038 

0 4049001 

62 

16 74 

03500 

1 8027768 

79687 

2 58965 

0^132421 

63 

1701 

639jO 

1 8058450 

79969 

2 62050 

0 4163852 

*•4 

17 23 

64402 

I 80890 >9 

802)1 

2 68741 

0 4293343 

6> 

17 oS 

64S34 

1 8116058 

80519 

2 73)86 

0 437U948 

CG 

17 82 

6o241 

I 8145272 

60772 

2 78399 

0 4446685 

67 

18 09 

65C23 

1 8170030 

81011 

2 83178 

0 45205Jo 

CB 

18 36 

6c.9Jl 

1 8194877 

81235 

2 87920 

0 4502720 

6) 

18 63 

66335 

1 821743 ► 

81446 

2 92623 

0 4683094 

70 

18 90 


I 8238162 

81641 

2 9728) 

0 4731733 

71 

1917 

66947 

I 8257330 

81821 

3 01902 

0 4798662 

72 

19 44 

67217 

1 8274849 

8198C 

3 0 >708 

0 4858917 

73 

1J71 

67463 

I 82J0707 

821 3B 

310J93 

0 4027312 

74 

19 98 

67684 

I 8304897 

82270 

3 I )4C2 

0 4%9473 

76 

20 25 

67860 

I 8317433 

R23SJ 

3 1087) 

0 )049804 

78 

20 52 

68048 

I 8328100 

82491 

3 24229 

0 3108522 

77 

20 79 

68180 

18337183 

82577 

3 28-)22 

0 5105649 

78 

21 OG 

63301 

T 8344 172 

82646 

3 32749 

0 5221180 

79 

21 33 

68388 

1 8349833 

82697 

3 306*6 

0 5271866 

80 

21 60 

63443 

I ‘<3>3290 

82730 

3 40J9G 

0 0327503 

81 

21 87 

63461 

1 6354884 

82745 

3 4aO03 

0 5378296 

82 

22 14 

68460 

163)4410 

82741 

3 48939 

0 5427500 

83 

22 41 

68420 

1 83)187.) 

82716 

3 02786 

0 5476117 

84 

22 68 

68346 

1 8347100 

82671 

3 06)44 

0 5)21141 

83 

22 Jo 

68235 

1 H31007 ) 

82CU4 

3 GU210 

0 ) ,65o63 

86 

23 22 

68066 

1 8330582 

82ol4 

3C3773 

0 5G08311 

87 

23 40 

6/896 

I83181K9 

823J9 

3 67233 

0 3G49420 

68 

23 76 

67664 

I 8303612 

S23j8 

3 7 O 08 I 

0 51,83833 

89 

24 03 

67366 

1 828 >701) 

8208J 

3 73810 

0 5726)20 

90 

24 30 

67078 

1 8264i2l 

82869 

3 76914 

0 5702432 

91 

24 »7 

CC675 

1 823%80 

8 I 60 -) 

3 79882 

0 579G498 

92 

24-84 

66233 

1 6210744 

81363 

3 82700 

0 5828650 

03 

2)11 

05731 

18177156 

8 1069 

3K)372 

0 5SjSS09 

‘)1 

25 38 

0)133 

1 813S03) 

8070) 

3 87807 

0 588f 83J 

9j 

2 ) 65 

04463 

1 80J3118 

80288 

3 00175 

0 5J12>99 

96 

25 92 

63610 

1 6037330 

79774 

3 83343 

0 58358S2 

97 

20 19 

62707 

1 7973217 

79188 

3 94131 

059o6415 

08 

26 4G 

01740 

1 76J162 > 

78447 

3 9)709 

0 597376b 

OSJ 

26 703 

60020 

17781421 

77476 

3 96831 

O 59bC063 

.•>90 

26 730 

59J73 

1 7779 )JO 

77442 

3 96934 

0 5J87193 

001 

2G 757 

o9785 

1 77f 5 J70 

77321 

3 97031 

0 59882,1 

JO 2 

26 784 

jj778 

1 77)0913 

77187 

3 97125 

0 5'lb9281 

13 

2G 811 

o93J6 

1 7737«02 

77069 

3 17213 

0o9J0238 

■tJl 

26 833 

.)9124 

1 7717647 

70692 

3 97204 

0 59J1124 

0J5 

2C 8 G) 


1 70 J87 )0 

7672) 

3 J730J 

0 599194 3 

000 

26 S92 

58 *60 

1 70779)9 

76541 

3 97430 

0 5'f92G74 

007 

26 910 

i)8266 

1 7654217 

76332 

3 97495 

0 5993337 

0J6 

26 946 

j7SJO 

1 7620O4S 

700 -<5 

397547 

0 .,993890 

090 

26 973 

56306 

1 7)50 >607 

75037 

3 975S(, 

0 5 ) >4315 

1 OflO 

27 OOO 

i62>0 

t 750122 5 

749J9 

3 976o7 

0 ,994544 
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TABLES EOB THE SOLUTION OF 
TABLE XVIIL— PIPE THIRTY INCHES IN DIAMETER. 


Depth on In- 
vert by 
Diiunetor. 

Depth on In- 
vert in Ins. 

Hyclniu- 
lie Mean 
Deptli. 
Rin 
Feet 

log. (R.) 

v'r 
in Feet. 

Arc.a of 
Cross 
Section 
in Square 
Feet. 

-001 

•030 

•0016.58 

3-2197809 

•04073 

•000'263 

-002 

•060 

•002647 

3-4217916 

•05133 

•000744 

*003 

090 

•003968 

3'5985717 

•06299 

■001368 

-004 

•120 

•006656 

3-8232133 

■081.58 

•002106 

"005 

•1.50 

•008323 

3-920-2868 

•09123 

•003706 

•006 

*180 

•009979 

5-9990870 

■09984 

•003863 

■007 

•210 

•011501 

2-0607639 

•10749 

•004869 

•008 

•240 

•013286 

5-1234188 

■11526 

•005949 

•009 

•270 

•014932 

‘5-1741325 

•12219 

•007094 

•010 

■300 

•010584 

2-2196989 

•12878 

•008306 

■Oil 

•030 

■018279 

5-2009534 

•13504 

•009582 

•02 

•060 

•033025 

2-5188527 

•18172 

•023431 

•03 

•090 

•049301 

0-6928557 

•22203 

•012715 

•04 

1-20 

•065268 

5-8147003 

•25547 

•065862 

"05 

l-.o0 

•0SI295 

5-9100678 

•28186 

•091756 

•06 

1-80 

•097179 

5-9875747 

•31173 

•11996 

■07 

2-10 

■11282 

1-05239.57 

•33589 

•15105 

•08 

2-40 

•12831 

1-1082622 

•35820 

•18439 

•09 

2-70 

•143(53 

I •1572641 

■37899 

•21882 

•10 

3-00 

•15879 

1-2008485 

•39849 

•25546 

•11 

3-30 

•17380 

1-2400610 

•41689 

•29,378 

•12 

3-60 

•18864 

1-2756430 

'43433 

•33365 

•13 

3-90 

•20332 

1-3081892 

•4,5091 

•37499 

•14 

4-20 

•21784 

1-3381391 

"46673 

•41770 

•15 

4-50 

•23219 

I •3658529 

•48186 

•46171 

•16 

4-80 

•24638 

1-3916076 

•49636 

•50695 

•17 

o-lO 

•26040 

I-4156494 

•51029 

*.)j)33n 

•18 

5-40 

•27426 

1*4381655 

•52370 

•60084 

•19 

5-70 

•28795 

1-4593209 

•53661 

'64937 

•20 

6-00 

•30078 

1-4782549 

•54813 

•69890 

•21 

6-30 

■31483 

I-49.sy800 

•56109 

•74 936 

■22 

6-60 

•32802 

I-5I59037 

•57273 

•S007I 

■23 

6-90 

•34104 

l-.5.428"54 

•58401 

•85092 

■24 

7-20 

■362 13 

l-5.588i;.53 

•60177 

•90.588 

•2.5 

7-50 

•3 i(!5(i 

1-5641480 

•(50544 

•95972 

•26 

7-80 

•37906 

l'.578716.5 

•(5]i568 

1-01414 

•27 

8-10 

•39140 

I •5926236 

■(525 50 

1-06(582 

•28 

8-40 

•40355 

1 (50.59080 

•(5;i.526 

1-12.512 

•29 

8-70 

•41553 

l-618(S076 

•644(52 

M81.5.5 

•30 

9-00 

•42735 

l'6i507850 

'(5.5372 

1 •2518.5.5 

•31 

9-30 

•43999 

I-6434.521 

•(5(5.332 

1-29(510 

•32 

9-60 

•1.5044 

I‘655!6381 

•67114 

1-3.511(5 

•33 

0-90 

•46171 

1-6643748 

•67919 

1-4 1,890 

•34 

10-20 

•47281 

T’6746873 

•68761 

1-17170 

■35 

10-50 

•48372 

I-(584(i011 

■69.550 

l'.527(5() 

•36 

10-80 

•19146 

I-(i941371 

•70.318 

1 -.59091 

•37 

11-10 

•50501 

1-70330.58 

•7I06I 

r(5.S9.57 

•38 

11-40 

•51538 

1-712131.5 

■71790 

1-71166 

•39 

11-70 

•525.5(5 

1-7206291 

•72196 

1-7721.5 

•40 

12-00 

•53.557 

1-7288223 

•73183 

1-8,3.3.59 

•41 

12-30 

•51.537 

T-73(i6952 

•73.8 19 

1-89191 

•42 

1-2-60 

•55499 

1-71 12912 

•71 UW 

1-9.5(5.51 

•43 

12-90 

-.56(12 

I'7.5 16082 

•7.5128 

2-(l229.5 

•44 

13-20 

•.573t)(5 

I'7.58660.’J 

•757 10 

2-0802(5 

•45 

13-.50 

■58271 

1*76.5 1.5(53 

*7(551.3.5 

2-1 12519 

•46 

13-80 

•591 1.5 

1-7719212 

•7(5906 

2-201(551 

•47 

14-10 

•60026 

1-7783 161 

‘77 177 

2-2(5(l!)8 

48 

14-40 

•(((j.SOS 

1-78 1.389.8 

•78019 

2-512 95i;> 1 

'49 

14-70 

•61(591 

1*7902 1.38 

•7.’'.5 1.5 

2-5I9I87 1 

-.50 

15-00 

■(;25()0 

T-79r).'>800 

•790.56 1 

t!' 1.5151)1 


lOj,'. (A.) 


l-iiyi203 

1- 8714270 
i]-i:i0324.T 
3-32:}r>0!)9 
3-4(>8U009 
3-ii808{iSr) 
3-(!87417r> 
3'774r)l(!;) 
rj-soosir.s) 
5-91!)40.')0 
3-!)814222 

2- 3(!97y.')4 
2-(i32.")8:{8 
5-818(i883 
5-yt)208i;6 
2-0790025 
T'17yi-207 
I-2(;47440 
T-3400yfii) 
I-407337S 
I-4(;80383 
1-5232992 
I-.5710210 
I-62087I0 
I-0G13775 
I-704y(i5I 
1-7429999 
T-7787015 
1-8121955 
1-8144153 
1-8740921 
I-y0317(:(i 
1-9298914 
1-9570733 
I-9S21108 
G-(i(j(;oyy5 
0-0281(415 
0-0512008 
0-0721521 
0-0929135 
0-1 120385 
0-1310708 
0-1509.538 
0-l(;78212 
0-18 loiot; 

0-20l(;518 
0-2277783 
0-2.331182 
0-2185755 
0-21)32957 
0-2775:itHJ 
0-291 182<i 
0-3019857 
0-3181191 
0-.'i2989y.3 
i)-;ii;!;i372 
0-3.55! 179 
o-3572liii 
0-.’i7.’'73'.5 
O-O.-'V.ct'.ii i 
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1 'f'r- 


1 i^iana 

7*95 >1 

2 ‘2924 

0 4Wbo94 

1 806’>2n 

8(H) 11 

2 ‘7911 


i8ir>iiG 

8U4J2 

2 01,63 

0 4203927 

1 81G14Ui 

80*9,0 

2 70410 

0 4o20227 

I 81UJ888 

81282 

2 7CG91 

0 4419012 

182544 

81794 

2 *<2816 

0131,',U 

1 8297979 

SilOG 

2 89043 

0 1009O9G 

1 8347900 


2 ‘9 ,222 


1 taTS >40 

82971 

4019SI 

0 4791171 

18411427 

83114 

9 07', 17 

0 487b(,98 

T 8449389 

8165 > 

3 13G2S 

0 49641,1 

1848oUJ 

81997 

3 19710 

0 0047571 

1«51C02> 

H4294 

12,761 

0 ,129002 

T 8>4WI4 

84,92 

1 11779 

0 O208499 

1 8 »7Stild 

848r» 

997761 

0 52&0098 

I bC02847 

8*,U1 

141701 

0 5901315 

T 8C28o05 

8,191 

1 49602 

0 

T80>24o2 

8)029 

9 ,94 ,7 

0 >,07870 

I8C.T5UU 

8,8,2 

461201 

0 .,078214 

1 bO‘9a7 >7 

8ro57 

9^67013 

U ,,(,40882 

I s7nyu 

86217 

9 727U 

05719812 

1 «7a2424 


9 77491 

0 o709007 

1 87482H2 

8J ,79 

481J42 

Uo842).02 

18702172 

80720 

1 894 ,9 

0*0904022 

1 »77.>008 

**0840 

9 94907 

0o'904'9o4 

1878 >745 

8C9 ,9 

4 002^9 

0 0029072 

1 87*947 >8 

87041 

40, >84 

0 00&079J 

1 8802047 

87M0 

4 10^02 

0-6190990 

1 8807408 

87170 

4 1)92 > 

U()l8;ul0 

I 881030 > 

8720*1 

4 20931 


1 88124V9 

87221 

4 2 >'99o 

0 029114') 

1 b8l200> 


4 297UJ 

Oi) i92<>,U 

1 830*9100 

87191 

4 9oo IS 

0 0-190207 

1 880179o 

87148 

4 40178 

0 04 10291 

I 8797018 

87073 

4 44704 

OOltU712 

T 878M .7 

87977 

4 49109 

0-0', 214), 1 

I S770004 


4 ,9174 

00>oi,70 

187(51107 

8G708 

4 ',7o08 

0 00099d8 

I 874 1281 

80 ,29 

4 0149’, 

OOollOTO 

I 8722090 

So 118 

40>427 

U 0 ,77 .bi 

1 80972>5 


4 *,•'991 

00711048 

IbOOSlu 

8j78j 

4 72470 

U-oTlOau, 

1 NJ4791 


4 7, 70S 

U 07799 ,9 

1 8 >9 tOlO 

8,070 

4 78819 

U03U1'Js9 

1 s'>ooo9a 

84012 

4 '>1698 

0-0327749 

1 349 ,90-» 

•<4099 

4 3123? 

Ol.t,lt, 12 

l841Ui*J> 

M17\ 

1 to >3 2 

0-t)37l .0*, 

1 8919200 

8209 1 

4 HS-,9u 

0ift91S 


81007 

4 •'991*. 

0'090l219 

18297105 

81141 

4 9001 1 

U 0902 111 

1 viijsi > 


4 901)2 

)r09 ,.11, )1 

1 '-‘•''iJl 

«l 4).» 

4 ‘*0273 

009,11111 

1 81 IOI73 

81217 

l-lUll'), 

0 09O.^lt'> 

1 Hl7 ,222 

8U«*.l 

4 Oill'O 

ObAH-iTl 

1 Sl*>0)21 


4 9t»*,79 

0 o9o;oy 1 

l8ti>5{4 

MiO? » 

4'’H)0)^J 

Ol.OOTKlI 

T **111792 

N'lol 

I-*)!? Jo 

O-ooutia; 


8t>2**l 

4-9079J 

OOO'WlO 

1 7 *091^2 

7 "*•«> 

1 .'(‘'*17 

• ro K.r»4c, 

1 79 ••"*<■» 

7 »<»*,» 

1 )<)t7j 

0 0 Hr, Jl 






200 


TABLES EOR THE SOLUTION OE 


TABLE XlX.—PfPE THIKTY-THREE INCHES IN DIAMETER. 






^ 2 

Hydrau- 

§■1- 1 


lic ileaii 
Depth. 


"t? -t* 

R in 



Feet. 

•001 

■033 

■001825 

■002 

•OGG 

•003657 

003 

•099 

•004363 

•004 

•132 

•007322 

•005 

•165 

•009135 

•006 

•198 

•01097G 

•007 

•231 

•012651 

•008 

•264 

■01 46 15 

•009 

•297 

•016425 

•010 

•330 

•018243 

•on 

•363 

•020060 

•02 

•66 

•03G328 

•03 

•99 

•054231 

•04 

1-32 

! -071794 

•05 

1-65 

•089425 

•06 

1-98 I 

•10689 

•07 

2-31 1 

•12410 

■08 

2-G4 

•14114 

•09 

2-97 i 

•15799 

•10 

3-30 

•17467 

•11 

3-G3 

•19118 

•12 

3-96 1 

•20750 

•13 

4-29 1 

•22365 

•14 

4-62 

•23962 

•16 

4 •95 

•25511 

•IG 

5-28 

•27101 

•17 

5-GI 

•28G14 

•18 

5-94 

•301GS 

•19 

G-27 

•31674 

•20 

G-GO 

•33086 

•21 

G-93 

■34631 

•22 

7-26 

■36082 

•23 

7-59 

•3 7428 

■24 

7-92 

•38927 

•25 

8^25 

•40321 

•2G 

8-58 

o.i> 1 

•41697 

! ..fio-. t 


log. (R.) 

a/R 
ill Feet. 

.Vre.i of 

Section 
in Sipiaa- 
Feet. 

U>,% (A.) 

.2-2611736 

•04271 

•00031 7 

I-5019U7 

D-5631843 

•06017 

•000899 

1-9.5 12121 

0-6399644 

•06606 

•0016.56 

.5-219109.5 

3-8616060 

■08.5.5fi 

•002518 

3- 1062953 

3-9616595 

•09.568 

•003.562 

3-u,51 686i{ 

50104797 

■10177 

•004674 

3-6696539 

5-1021566 

•11248 

•00467*.) 

:l-6 702029 

5-1648115 

•12089 

•007199 

3-8573023 

5-21 5.52.52 

•12816 

•00858 1 

3-9:)366I3 

2-2611016 

■13506 

•010051 

2-002190 1 

5-3023461 

•14163 

•0I1.5‘J3 

2-0612076 

5-560245 1 

•19059 

•0283.51 

2- 1,52.5808 

5-73 12 184 

■23287 

•051921 

•2-7 153692 

58560930 

•26791 

•079693 

•2-90 1 1237 

5-9.51460.5 

■29904 

•11102 

1-01.5 1210 

T-0289671 

•3269.5 

•1 1509 

I-161817;» 

T 0937913 

•35228 

•18277 

1-26 19061 

T-1 196.549 

*37568 

•22260 

1-317.5291 

I-l 9.86.568 

•39749 

•26177 

T-n28.')23 

T-24-22112 

•11791 

•30911 

I- 1901232 

1-281 1537 

•43724 

•355)8 

I’,5,508187 

T-317l>3.57 

•45.5.53 

•10372 

■[■6060816 

1-3 19.58 19 

• 17292 

•15371 

[•6.56M)9l 

T-37ih531.8 

•189.51 

•50,512 

r7U.!i»561 

T- 10724.56 

•51)538 

■.5.58i>7 

I -7 1716-29 

T- 1330003 

•520.5*.) 

•61310 

1-7877.50.5 

T-1.570121 

•,53.520 

•tif;9.55 

T 'S2578.5i5 

T'479.5.5,S2 

•51926 

•72702 

I -81; 1.51 1.9 

T-.5007136 

•56280 

•78.57 1 

[•,V.».52>09 

I-.519617(; 

•57520 

■81,566 

1-927'2(107 

I •.5:19 1727 

'.588 18 

•90672 

1'957 177.5 

1 '.5572961 

•6t)0i;8 

•96.''8t) 

F9.’'t>'26-20 

I-.57 11981 

•61219 

1-02961 

ti’OLhirO'i 

T-.590-2.580 

•62392 

1-09612 

0-03U.''.5''7 

T‘60.55107 

•63199 

1-16126 

0’061i'322 

T ■» 

•61573 

1-22711 

t) (,)."'•.•'■) 19 


•6.561.5 

l‘2'J(f'9 

0-1 1(|•'■'99 
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TaUle XX.. 


/ •OOl 
■002 
■003 
■001 
■005 
■006 
■007 

■oos 

■009 

■010 

■Oil 

■02 

■03 

■04 

■03 


t/i / 

09 / ■036 

>3 / ?? 

li / JOS 

, / -JSO 

’ / -226 

/ '252 

/ -288 
/ ■•'^2-2 I 

/ ■seo / 

/ -aofi / 

/ / 

/ J-os / 

1-22 

J-SO / 

2-2 « / 

2- 52 / 
2-88 / 

3- 22 / 

3-6'0 / ‘ 

3-96‘ 

•J-32 / 

"•JO / 


Htii. ; , ' / , 

R 11) / Jog. (R.) l , / .jf / 

■Oft. / / ■ ' JJ I 

I / "' Rfl't. I .. ‘•'^ctioi, / 

/ / 'Sr- / 


I //yOnii- I 

1 J'*’ -'K-aii / 

I I 1 

/ R 11) / Jog. (R.) 

/ J’tot j 

/ '003yt)i) / > 7*Ji>J0’Ru 

•O02S / 

■SS -^oiiss 

/ ’023802 / 

■02«02S / 

•<>17919 / I 

•0J9902 / I 

•022 8SJ / r~‘^^J>003 / 

■039032^ / •7.'-^^''*^’^ / 
■059262 / ' 

•078322 / I 

;. “1 rm-,;r,4 ■• 


■26 

•27 

■IS 

■19 I 
■50 I 


-i / /- - . 

..JO / ^’oO 

.O.T / 7-06 

..r S-2S 

9- / S-62 

j? 0-56 

i6-()8 

•/ JO-21 

/ JR-Sr 

! / Jl-16 

/ J J ■•72 
/ JJ^ss , 
/ J2-21 
22-60 / 
J2-!;6 

/ j;j^32 / 

IIS I 

12-76 
I trn-j 

I l-rlS I . 

^■"'■Sl i 

I ■' 

16^.76 .- 

ui-92 I 
J7-2.S ; .'; 

17-62 .i; 

1-00 


•^00 / 

3-60 .7p36 

3-96 / 

2-30 / ’208.^6 

1^6S / 

i-oj / ‘fJ.'ioo 

•JO 

/ -J'363 

JO •2!J.i6.-, j 

IS / ••*1229 / 

ij / .‘r'r- / 

0 / '31.1.).) / 

,- / ■•'^^'■'^7 / 

J / •3?780 

! / ••■192.73 / 

/ 'J''92.7 / ; 
/ "12266 / ] 
/ •13988 / I 
/ ■1.7288 / J. 

/ ■16968 / J. 

/ ■l''’'22r / !•( 

/ 1.986. J / j.( 

/ ■•’2382 / 2.7 

/ ■52678 / J.7. 

/ ■•)2o.')2 / J.-- 

/ .S-.?!’ / '■J^i 

/ l’0^-17 / J.7.-, 

1 ••'■"’017 I-7o; 

I ■■>9336 / r-77;j 

■''0<;o2 / 1.7.;, 
10- / r-79j' 

•o-i(J,;8 / 1.7,, y 

/ j-^u.;o 

.?.'■.'!'•’ ^'■'‘I5s 

OhI.iKi 

'0 2 -.Vi 7,,, 

■09922 / i.si,' 


1 — ooyoj 

?-3J02.38i 
^■’930323 
t(/^^03S9 
~ ^933326 
^■9392199 
1‘066756S 
[•232.7802 i 
•23722.36 
•3362260 ' 
•2300299 / 

^192107 / 

2-'J3227 

'j73205 
250323 / . 
^•j 707390 I . 
J’2928.-239 / .: 

t'* 1 73507 ! .- 

J'5;2.S'.7028 ' .- 

T / « 


/ ••'■ r ./ O / j 

jSS! 

SS I 

10133311 : 
2’6.77899y / 
>'<>71. so 19 ' , 
2'6.S‘.709o2 ' , 
J '''9 7799-' , .• 
J’709:i,S7-7 ; .J 


•7o;i72 / 


! / /•2’2i(;;j.-{,s 

/ j’of3o2 72 

/ j’l>'>5.',63 

/ i’i’5'l''''''''9 

/ >'7637,s:>fi 
/ 7'77331.si 
/ l'7.s:’tsj9 ■ 
/ ^'79l3ljs ' 
/ J'799SU,s 
j I’^U-sOol.-i / 

2■.3J.7,s7,;,; 
^■•'2.22726 
‘••■'3(i7.s9,; ; 
[•■''37.M16 / 
'■''II6..7.S 
2''>.7|1(,.{7 

I • k . ^ _ 


- ^.'oyooo I .47, — 
•600979.) / 02262 

•0-^77.76? / 

902203-) / '1^0900 
999250J~ / 

3»i»j / 

m / / ' 

2 ■36 / •lo 1^9,7 ) 

17 / / ■I: 

'['■ / -1939.7 / .V.5 

' / ‘ ?!, 
i -S I 

; •5378.3 / .J.Jl'i 

/ rn,l: ! '■«< 

' •.OTi; , 

•6-.7J66 
•66.323 ' 

. /:,'“•!« 


I '000.278 
I ■001071 
I '001971 
/ ■O030,'23 

/ •002;2.3y i 
/ •00.7.772 

I -007011 / 

■003.768 / 
■02022.7 
■011961 / , 
•01.3797 / ; 
•033721 / 9 
■061791 / 2 
'09 13 1‘> / •<■ 


/ - ' * X M.J . 

•a.l’T ; 

<.)l'00 I I 


' *<3.720 

j •7.7;222 

I ' roi.sy 

. '770:10 

•77,^J7 

•7,s622 
•<'921.7 
' ■>0263 
•80-'9S 
■•’’ 160.1 
■.‘’22.''0 
■-2.‘i7o 
■•'•*''21 • 

•’'1226 .; 
•M)72 ,. 

”'-726/ ;; 

•'<9‘22 

^ •• .fc* 


/ •3679.7 / ..i/rfJ / I'-'382 

/ -39239 / / ^.3.(72; 

. •11517 / / *^’133U 

I -/"O'l / / ;--’6576 

' •2<578 / ‘iKm. / .^■63639,' 

■1939.7 / .-.t^^O,) / 1-631661- 

■5JJ-S '.’•*9991 1--73-^2sv.' 

•'-’<86 2 ''92.3.-2, 7 

•5237.3 ' .r, ^■**397200 

•55900 I '.H-jf / ^•36.13276 

'•'7369 I -sr-tr^ / >'901.1621 ‘ 

••5378.3 / .n.r/'-’ / 2-937121, 

■'’■921' I l-ournU 2-97o.s-„,s„ 

61 266 ■ 1. -'o ''■""-'''•5 

63720 / /• '•'S' 1 '-''9990516 

;9973 , I 0061,:ioi I 

<•'>166 / "0392.;.is 

'.7;23 ' h-f-i ' / 0161162(1 / 
■590 ' l-Sr"* O-1870;:, / 
61.5 . ' 'r / 9-309 / 

/■?» I / 

*5 -'-o- rr / "■-9"o-'.i.i / 

'1 2-1 i- .’)'- 1 ;'■•*"" ii".2 

--02V.1 . 0 32.i.,;.,i / 

■ ^ 2JJ / 

.'•/''i' .2 ‘ "•.2761 2.., / 

-T.-ir;, 0-991:727 / 

.7 .;. I "■i"6o;..., / 

SrS' ‘ "2.i797,„ / 
3-"v70ir 1 n 2,';;;,;/;' / 

3- 12 2:,.,., / 

-‘••.i29-< • / 


4 / 9 •^923791 I 

/ .^'^97827 / 

/ 

/ 7.;yoou7 / 

/ 2 2209981 / 

i I 

j •Oil 13.12 I 

2/982.792 / 

J •"6.571,03 / 
.^■632:39, 7, s / 
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IABLE XX — eontinved 


j 

; 


Hjdrau 
lie Me&li 
iJei til 

It in 

Feet 

log (R) 

1 Vu 
in Feet 

bettion 

log (A ) 

U 

16 30 

75944 

133U4952 j 

1 ^4(“ 

5 024242 

T5)‘J22^ 

*,2 

18 72 

76861 

18857057 1 

: 37070 

4 714246 

0 569870b 

o3 

19 03 

77740 

18006037 ' 

1 88175 

8 804129 

0 58025o2 

54 

19 44 

78045) 

I 8056216 1 

1 88077 

4bJ4%4 

0 a903852 

oa 

19 30 

7't400 

1 9001801 

1 8*3143 

4 ‘48353) 

0 6002680 

56 

20 10 

80234 

1 0046263 1 

8*3001 

4 072905 

0 6099139 

57 

20 i2 

8I07» 

1 0033393 1 

1 *10042 

4 162250 

0 0193261 

58 

20 83 

81841 

10129714 1 

1 90460 

4 251204 

0G285I19 

jy 

21 24 

825S\> 

1 1 015.8782 

) 90874 

4 3VJ8*39 

0 047479t. 

CO 

2100 

84208 

1 10200341 

1 91267 

4 428252 

0 6462323 

bl 

2196 

84070 

19241704 1 

91040 

4 516245 

0 6547776 

62 

22 32 

845.37 

1 1 02751.18 1 

91998 

4 0114844 

0 6631196 

ca 

22 03 

35207 

1 1 3307840 1 

92340 

4 090971 

0 6712027 

64 

23 04 

85870 

1 1 9338416 

92006 

4 777623 

0 07*32118 

65 

2i 40 

36444 

I 33o73b5 

92975 

4 803702 

0 6869723 

66 

23 76 

86980 

1 0394CCO 

93268 

4 949325 

0 09454)0 

67 

2412 

87503 

1 9420319 

98511 

5 034276 

0 7019470 

68 

24 48 

87088 

1 1 9441267 

93St'2 

5 118588 

0 70 H501 

09 

24 84 

88445 

1 I94CG7C1 

94045 

n 202198 

0 7101869 

70 

20 20 

88370 

I 9487 >71 

94271 

6 285070 

0 7280)07 

71 

23 56 

8920'4 1 

I 9 >00724 ' 

9147*3 

6 3071o0 

0 7297437 

72 

23 92 

89024 1 

19524238 ' 

94670 

5 44''4U2 

0 73026 }2 

73 

1 26 28 

1 390 >2 

1 90400*16 

94844 

6 518772 

0 74i» 287 

74 

20 64 1 

M0240 ' 

1 ‘3a54287 

94*»J8 

>008115 

U 7488247 

76 

27 00 

90)00 

1 *3000781 

95144 

5 6Si 0C8 

0 7348579 

76 1 

27 36 1 

90731 1 

19577548 I 

‘35252 

0 764077 ! 

0 7607297 

77 

27 72 

90JU 

l*358Cr>7l ! 

•3a35l 

5 840397 

0 7664424 

78 

28 03 

91O70 

X *3594790 1 

*35431 

5 91555b ' 

0 7719955 

79 

28 44 

91184 

1 •3a*3919 . 

*354*30 

5 089500 

0 7773306 

80 

2s 80 

912»7 

1 9( 02079 ' 

*3a-)28 

6 062160 ' 

O78262o2 

91 

29 16 

91292 1 

19004272 1 

9.5,46 1 

6 133482 1 

0 7877071 

82 

29 a2 

91281 

191.03813 1 

9.541 ' 

6 204367 1 

U 7926271 

83 

29 88 

91227 

1*3001203 ' 

95513 

0 271758 ! 

0 7973892 

84 

30 24 

91128 

1 *3 .*10522 

95461 

0 338574 

0 8019910 

85 

30 00 

90980 

19.8*3402 

9.383 

0 403707 

0 8064314 

8G 

30 96 

90781 

1 957*3*371 

9a279 

C 40(085 

0 8107086 

87 

31 32 

90 >29 

I *3567378 

95140 

6 528.31 

0 8148195 

83 

31 63 

90210 

1 9553000 

94*384 

0 588117 1 

0 8187613 

89 

32 04 

89848 

1 U'.4al04 

*34788 

6 645 >28 

0 8225295 

00 

32 40 

39411 

1 *3514*310 

945 >7 

0 700(07 

0 8261207 

91 

32 76 

38901 

1 948906*3 

94287 

6 7 >3074 

US295273 

92 

3312 

88311 

1 9400134 1 

93*373 1 

6 79 067 

0 8327430 

93 

34 48 

37030 

I 9420518 ' 

9 5610 ' 

0 8j1U7U 

0 83a7584 

94 

34 84 

8<>844 

1 9487424 ' 

9U90 ' 

6 8‘J543l 

1 0 8385614 

95 

34 20 

85J49 

1 9342439 

32703 

0 930453 

0 8411374 

96 

34 56 

S>0GJ 

I 9297720 

92233 

0 973740 

, 0 8444057 

97 

54 92 

S50fy 

1 9222006 

91439 

7 006784 

' 0&455I*JO 

98 

4.2& 

32054 

19141014 

90584 

7 034841 

0 8472543 

989 

5)0u 

30220 

1 9042810 

89 05 

1 ( 054785 

0 8484838 

J90 

.4 >64 

79704 

1 9023 >32 

8342 5 

7 05C021 

0 848)908 

991 

35 07 

79714 

19015293 

*<92^2 

1 7 0.8467 

0 348704 4 

992 

4>7i 

7J448 ' 

1 *3000407 

89128 

7 OOOOU 

0 84‘'80>6 

994 

4a 74 

79194 

1 8*330*310 

88390 

7 001 .71 

0 648*1013 

994 

.4) 73 

73H42 

1 3907030 

88787 

7<0WU 

116489893 

9J5 

45 32 

73488 ' 

1 8948049 

88 ><J3 

7 004 15$ 

0 64*10718 

990 

35 85 

7811"> 

1 8927348 


1 7 065 .4*3 

0 8431457 

9J7 

35 89 

77639 

13*Rl4l,17 

S'*!!! 

1 ZOOt.Tll 

0 8492112 ' 

9JS 

55 92 

77187 

1387)437 1 

878 .0 

7 007511 

0 8492005 1 

99J 

4)90 

7 >1175 

1 8754«J4 1 1 

80645 

7 IH>820i 

0 8493o*J0 1 

1 (lUO 

36 110 

750t)0 

187.tO,H : 

OOOOi 

7(I0&5S4 

084*H 524 1 
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TABLES FOE THE SOLUTION OP 


TABLE XXL—GIVING THE VALDES OF E, LOG, E, ^E, A, AND LOG. A 
FOE CIRCULAE PIPES, CONDUITS AND SEWERS, FLOWING 
FULL; WHEN HALF FULL DEDUCE (A) BY ONE HALF. 


Feet. Inches. 

<R) 

in Feet. 

log. (R.) 

. 

e 

■0078 

.^■8927901 

X 

•0104 

3-017728S 

i 

■01 56 

2-1938201 

1 

■0208 

2-31S75SS 

H 

■0200 

2‘il5()6S8 

u 

■0312 

2-404S50L 


•0364 

2-.-)6 17968 

2 

•0417 

2-(i 197887 

91 

■0.62 

2-7I669S8 

3' 

■003 

2-79oSS0Q 

4 

•084 

2-9‘208187 

3 

■104 

T-01 77288 

(5 

■125 

1-0969100 

7 

■146 

1-1 638.568 

8 

■167 

T-22I8487 

9 

•187 

T-2r.30013 

10 

•208 

1-3187.588 

11 

■229 

1-360151.5 

1 0 

•2.50 

1-3979400 

1 1 

•271 

T-4327022 

1 2 

•292 

1-4648868 

1 3 

•313 

1-4948501 

1 4 

•333 

T-5228788 

1 6 

■354 

T-5492077 

1 c 

■375 

T-5740313 

1 7 

■396 

I'5975124 

1 8 

•417 

I-6197SSS 

1 9 

■437 

I-64097S1 

1 10 

■458 

J-OGllSlo 

1 11 

•479 

1-0804S66 

2 0 

"0 

1-6989700 

2 1 

■5-21 

V71669SS 

2 2 

■542 

1-7337321 

o 


0 . 7 /: 


vH 

in Feet. 

A=Area in 
Sfinare 
Feet. 

log. (A.) 

■OSS 

■00077 

4-8847901 

■102 

•00136 

5-1346675 

•125 

•00307 

3-4868501 

•144 

'00545 

5-7367275 

■161 

•008.52 

3-9303475 

•177 

■01227 

2-0889101 

•191 

■01670 

3-2228035 

•204 

■02182 

3-3387873 

•228 

■0341 I 

2-5326075 

■251 

•0491 

2-6909699 

"290 

■0873 

: 3-9408473 

•323 

■136 

1 T-134667,5 

•3.54 

■196 

! T-2930299 

•382 

■207 

f J-42692.H5 

•408 

•349 

T-5429073 • 

■433 

■442 

T-64.52125 

■150 

■545 

1-7367275 

•479 

•660 

I-S195129 

•5 

•785 

I-S9.50899 

■52 

•922 

1-9646143 

■54 

1-069 

0-0289833 

■559 

1-227 

0-08S9101 

■577 

1-396 

0-1449675 

•393 

1-576 

0-1976253 

•612 

1-767 

0-2472725 

-629 

1-969 

0-2942347 

-646 

2-182 

0-3387875 

•661 

2-405 

0-3811661 

•677 

2-640 

0-4215729 

•092 

2-885 

0-4601831 

•707 

3-142 

0-4971499 

•722 

3-409 

0-5326075 

•736 

3-687 

0-5666741 


s-nTrt 

0-5994551 
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TABLE XXI — GIYI'IG THE VALUES OF E, I OG Jl, ^>11, A, AND LOG I 
FOK CIUCULAR PIPE^, COXDUITs AND SEWEUS FLOWING 
FULL, WHEN HALF FULL REDUCE (A) BY ONE HALF 


Diaineltr 
Fett IncliP'i 

(U> 

in Fesi 

log (R) 

j ^li 

1 inFeet 

A=\rfiiu 

b^naro 

Ff t 

( 

1 lo„ (\) 

1 

4 


1140 

0 019121 1 

1070 

11. 493 




1 167 

00669168 

1080 

17 104 




1 187 

0 074C 117 

1089 

17 721 



10 

1203 

0 0321368 

1093 

18 14S 


4 

11 

1229 

OObOGlOl 

1 109 

18 986 

1 2714111 


0 

125 

OOOoJlOO 

1118 

19 611 

I 2010239 

") 

1 

1271 

0 104US8(> 

1 127 

20 29 . 

1 1071S71 

5 

2 

1 292 

011U101 

1 137 

20 91.6 

1 1211100 

5 

3 

1312 

01181093 

1 146 

21 1.48 

1 ir.42s1 


4 

1333 

0 1249383 

1113 

22 340 

1 1400S71 

6 

r. 

1 354 

0 1 110722 

1 164 

21044 

1 11.21141 

■» 

G 

1 17". 

01381027 

1 171 

21711 

1 {7*1111 


7 

\a% 

ouibiac 

im 

24 414 

118>b771 

1 

3 

1417 

01112G77 

1 Ido 

2 . 220 

1 4017411 

■> 

9 

1 437 

01176079 

l 199 

21 967 

1 4144217 

5 

10 

1 '.5b 

0 1611)1.3 

1201 

26 721 

1 421.9211 

) 

11 

147J 

01700171 

1 216 

27 494 

H1I2441 

G 

0 

1 

01760011 

1 221 

28 274 

1 4>1 1921 

G 

3 

1 .C2 

() 1911201 

1270 

10 680 

1 I'l s,9J 

1) 

G 

102'i 

02101114 

1 27. 

111 SI 

1 1209167 

G 

9 

1 087 

0 2272431 

1 299 1 

15 78. 

1 1111.971 

7 

0 

1 75 

0 24 to ISO 

1 121 

1b 481 

1 1812S1J 

7 

3 

1 312 

0 21S2780 

1 146 

41 2sl 

1 61171. .0 

7 

6 

1879 

02710011 

1 10 1 

44 170 

1 (>41212. 

7 

9 

1917 

0 2872117 

1 392 

47 171 

J 1.731.911 

S 

0 

2 

01010100 

1 4)4 1 

10 3i.ii 

1 7012691 

8 

3 

2 0C2 

01141911 

1 410 

11 if. 

I 7279377 

3 

G 

2 12". 

0 127 IIM 

1 4.1 1 

.1. 741 

1 7.19277 

3 

9 

2 187 

03199411 

1 479 1 

60 1 12 

1 77JIllil 

9 

0 

2 21 

01121821 

1 >00 1 

OICI? 

1 s0{*.r43 

9 

3 

2 312 

0 1640117 

1621 , 

67 201 

1 S271711 

9 

6 

2 171 

017 .6(,H. 

1141 

7'* '12 

1 s*.iH171 

9 

9 

2 417 

0 1S61440 

UGl ‘ 

74 b62 

Is7 5(ii)l 

10 

0 

2 1 

0 1979400 

1 ..si ) 

71 140 

1 sH0v3t 

lU 

1 

210i 

0 40!>'.1. 19 

ICOl 

s2 111. 

I 911.1177 

10 

0 

2G2'. 

0 41112 *3 

1 620 1 

bO 190 

1 9{74i.11 

10 

y 

2 087 

0 4291411 

1633 1 

9'i 7i>3 

I 'Il7'i0i. 1 

11 

0 

2 7o0 

0 4391327 

1 CIS 

9 1 0 1 1 

1 9T7s71l 

u 

3 

2 812 

0 4490921 

1677 

93 402 

1 9371349 

u 

<1 

2 875 

0 4186171 

1 GJ(. 

lOl bC* 

2 0ll.4s11 

U 

9 

2917 

0 41.79779 

1714 , 

101 411 

2 0 414617 

12 

U 

3 

0 477J212 

1 712 1 

lllO'fS 

2 01 1412 1 

li 

i 

1002 

0 48«.070I 

1 710 i 

117 SV3 

2H71 11.21 


a 

112*. 

0 4141.00 

1768 1 

122 71') 

2(.K'J(IM 


y 

Hb7 

0 1014102 

1 781 1 

1271.77 

2 iDi.IllG 

13 

0 

121 

Olll*'il4 

1 SOI 

UiTM 

2 122 171.7 


3 

1 U2 

01201 1.1 

1820 

1 17 s87 



r, 

3 171 

0 12^2731 

1817 

141 IIJ 

21117171 


0 

.1417 

Om 2427 


14s 4 >0 



0 

3 1 

0 1440i.b0 

1171 

lltOls 


U 

0 

3 021 

0 1 .9 10-.0 

l'K)4 

161 1 10 

2217'2 .3 


0 

.17*. 

0 174011 1 

1-310 

17i. 71*. 


15 

(. 

3 873 

0 1s".2717 

1968 

Issi.UJ 

J 2 1 . J * vl 


0 

4 

0 1.020.AX) 

2 

201 tti,2 


10 

G 

4 121 

0^0114219 

20U 

211 321 

2 3 loairr 

17 

(1 

4 2*.0 

0 62''l^'•^ 

2-061 

220 ysi 

2 1113'77 

17 

i> 

417*. 

0 1.40 17^0 

2 031 

2IO-129 


H 

0 

43 


3121 


»H 170 

2 lai'AiJ 


1) 

4 73 


SlbO 


2'1 123 

2 412 .974 

20 

“ 

>■ 

0 .,9''»700 

2 216 

1U15» 1 

2 4971433 


TABLKS Foil THE SOLUTION OP 


TAliLK XXI.- 
KOJl ( 
FULU; 


I (. L\lv 1*1 FES CONDiriTS AND SKWKllH, FLOWING 
^\ULN HALF FULL IIKDUCK (A) ISV ONE HALF. 


IK t-'l-. 

(It) 

j 

! 

1 . /V> 

ill 


JlU'ili -1. * 

IIV I'll). 

1 

t 

V U 

j ill iVti. 

.8mi.iio 

I'll-t. 

lo„'. (A.) 

1 1 

( I 

•()))7.S 

.1-89279))1 

•0,8.8 

•00077 

1-8.817901 

\ ! 

•Olol 

•2 01 77-2.'), 8 

•io-i 

•00130 

))*13 1)167,7 


•01.70 

•2-19:i.8201 

•12.7 

■oo;i07 

.3-1808.701 

1 ) 

■02) )S 

2-.’iI.-'73.S8 

•111 

•00515 

,3-73);7275 


-02);)) 

'2-|!.7):68.S 

•101 

•00852 

.2-9.105 17,7 

•5 

•0312 

2- 19 18.701 

■177 

•01227 

2-0889 1 01 


•))301 

2-.70l7'J0-> 

•191 

•01670 

‘:’-222803.7 

- 

•0117 

2-0197.SS7 

•201 

•021,82 

•2-33.87873 


•0.72 

■i-7(i:)i'.)8.s 

•228 

•0311 

2-.732)i07.7 


•()):;{ 

•2-7958s(i)) 

•251 

•0191 

•2-0909099 

1 

•0.8 1 

2 92))8KS7 

■290 

•0.873 

3-9108173 

,7 

•l‘>l 

1-))177-2.''S 

•323 

•130 

T'13 10075 

0 

■12.7 

T-o90;)1))0 

•:J5i 

•190 

1-2930299 

7 ‘ 

•I 10 

f-10.'{8.7(|8 

•3.82 

•207 

I- 1209235 

8 ! 

•l)'i7 

1 22LM^7 : 

•108 

•3 19 

T-5f290T3 

9 

•187 

]-27;tOi)13 

•133 

•112 

I-)1 1.72125 

It) 

•208 

1-3!.->7.7>'8 

•1.70 

*•> 

T‘730727.7 

11 

• O'Nf 

• . L 

T-:I0o1.71.7 

•179 

1 


T-S 19.7 129 


2 :i 

2 1 


3 5 

3 (i 


3 10 
3 11 



T ‘13271)22 
rlillssiIS 
l‘t'.tl3.'>01 
T •■*i22.n7S,S 
1 1112077 
T‘.’.71o3l3 

T:<t)7.'.121 
1 i!ll'7S8.S 
T‘t:t()l)7si 
l-i!i;il.sl.-, 
l‘(i.s'Ol30(! 
rClH'UUO 

T- 733 7321 
T‘7.')UI22i; 
I’lti.'jDlfiS 

T‘7S]i.3(;.s 
1‘71).-,SS01 
I vS 10120.7 
T -323 1)033 
1‘^''372727 

I -3.702377 
I‘3ti232(!S 
I-i'7.7U)I13 
I‘.''3GlllJ0.7 
1-31)3.7121 

T‘1)01).S231 
I‘1)20S1.SS 
ri)3 1.7427 
1-1) 120030 
T‘1).722273 
I‘l))i22il5 
I-l)7ll)713 
I'1)3L71II0 
I-9!)03.7i:7 
0-0000000 
0-00Hl).741) 
0-0177238 
0-020321)0 
0-0347021 
0-043O317 
0-0.7 11. >2.7 


-7.S.7 

• 1)22 

1 - 0 ) 11 ) 
1-227 
1-300 
1 -.770 
1'707 

1- OOl) 

2- 1. S2 
2-405 
2-010 

2- 88.7 

3- 142 
3-40!) 

3- 087 
.3-1)70 

4- 27G 

1-587 

4- 900 
.7-241 
.7-585 

5- 1)30 

6- .30.7 
O'GSl 

7- OOS 
7-400 

7- 875 
S-295 

8- 720 

9- 160 
9-021 

10 084 

10- 3.79 

11 - 011 

1 1 - .74 1 

12- 048 
1-2- .706 

13- 090 

13- 03.7 

14- 186 

14- 743 

15- 321 
15 904 


T-,s!).70899 

1-901)1113 

0-02S9S35 
0 0881)101 
0-H 19075 
0-11)702.73 
0-2172723 

0-2912347 
0-3387,875 
0-381 1001 
0-4216729 
0-1001831 

0-4971499 

0-5326073 

0‘566674l 

0-.79945.7l 

0-6310435 

0-061523.7 

0-6909701 

0-7194.709 

0-747027.7 

0‘7737.7.73 

0-79968.7.3 

0-824863,7 

0-849332.7 

0-S73I309 

0-8962947 

0-9188.767 

0-940847.7 

0-9622953 

0- 9832259 

1- 003(1645 

1-0230329 

1-0431525 

l-0tl22431 

1-0809233 

1-0992099 

1-1171197 

1-1346075 

1-1518079 

1-1087341 

1-18.72793 

1-2013149 I 





(.\) fly 
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PART II. 


TABLES FOR THE SOLUTION 

OF 

GANGUILLET AND KUTTER’S FORMULA, 

where 



and Q sa Av 


FOR SPECIAL VALUES OF («) NOT CONTEMPLATED 
IN PART I. 
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TABLL AXV— COLLLCIIOV OB UbEFUL QU-lNTITIEb WITH 
LOGARITHMS 


1 Const ivTa — GA^avjLLt.T and Kuttchs Forzivla 



1 1.NCTH 

Lo^nitl 1 

a 

41 bbU4b7r> 

1 G1J7242 

/, 

0002807-» 

3 4483281 

1 = sli >bUSJJ 

181132-1 feet 

0 2o79961 

ir ratio of circumference 

3 141 >926 16 

0 4971499 

of circle to its diameter 



1 foot 

0 3U4<j4mcttc 

1 4840071 

1 mile 

lb09 3121 mctics 

3 2060403 

1 metre 

1 280899 ftU (English) 

0 Jla9329 

1 squaio foot 

IkEA 

0 0J28J J7 s plate metic 

2 96S0142 

1 8}uarL metre 

10 iridOO square feet 

1 0319&J8 

1 cubic foot 

Voi^UitB 

0 02831'>3 cubic metre 

2 4 20 >13 


6 2321U Bntish imperial gallons 

0 734(344 

1 Brit !)b rmil gallon 

0 IbOB* cubic foot 

1 20 3854 


0 004 >4 1 > cubic uettc 

3G 3868 


3 > 316 a > cubic feet 

1 >479787 


220 0306 Biitisb im{>enal gallons 

2 342C183 

WATbB 

\Vi jltt* f Gita 1 7/ aunt 


1 cubic toot 

C2 42'> (iouikIs 

1 i3o3 o3 


28 31 Ikilogiais 


1 Bntisli im] 1 giUoQ 

10 016 > poun h 

1 000(208 



1 cubic metre 

2-04 r72 j oun Is 

3 3413340 

1 Meant ti» J Cotni. 11 < ghtt 


1 poun 1 

0 01bOl3 cubic toot 

2 2046447 


0033834 Bntish imperial gallon 

2 3332732 


0 0004 3j 3 metre 

4 1 bbCGO 

1 1 ilogiam 

0 03 31bb cubic foot 

2 4iJ(87 


0 220oJ6» British imperial gallon 

1 3426132 


0 001 cubic metre 

3 OOOOUOO 

g acceleratiUL, forc», of 

Itl (ity if— 

3- 19078 feet pci second 

lo077315 

gravity (latitude of 
London) 


‘Ig ditto ditto 

C4 381'-( 


g ditto ditto Pans 

32J82 , 

1 5070204 

Iq ditto ditto 

f4 36 >10 

1 8086504 

g d tto, ditto Jfew lorL 

321 34 1 

1 0078086 

Ig ditto ditto 

64 31890 

1 8083386 

1 foot per second 

0 681818 mile ) er hour 

1 833GG87 

1 mile per hour 

1 4f66Gf feet per second 

01663313 

1 metre per second 

3 2808 19 &et ( ei secon 1 

0air9929 

1 cubic foot pel second 

2) tekurga f~ 

0 02831 a3 cnbiQ metre per second 

14o20213 

b .3210 Bntish impi gallons per secon 1 

0 7946346 

1 B impl gallon per sec 

0 004 31 cubic metre 

3Ga7 58G8 


0 1C040 cubic foot 

1 20i30o4 

1 cubic metre per sec 

3a 31< ^3 cubic feet 

1 £>479787 

220 U9rc Bntish iinpl gallons 

2 3426132 
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TABLES Foil THE SOLUTION OF 


TAB LI 


NXVII.—VAIUATIONS IN VALUH 

MINniUil). 


01-' (//) (JIANTniLlI .IND 


OlH-n Ch.iiiuolj. 


s 

71 

M.Ucri.il. 

1 

Form. 

f 

1 

(Uei.ni\ 

! \ alias of.) 

Min. 

Mav. 

I’urc cciiu'iit 

Semi-eitcuiar 

•uoir, 

•0101 

•0101 

2 ji.c. ti> 1 liim .'UihI 

Ditto 

•001 :> 

•0108 

•0111 

Biirc criin'iit 

Eeetangiilar 

•0010 

•OOOG 

•0107 

Ditto 

Arehcil invert and 

'01 toll) 

•0111 

•0111 


curved sides 





I'laiU'il boani.-i 

.Scmi-cirenlur 

•00 1.-) 

•0117 

•0121 

{'ai'd'ully pliini'd buaul'^ 

Ueetantntlar 

•01.“)-2 

•0017 

•008 1 

•0097 

Uiililuncd boards 

Ecetangnlar 

•00821 

•0015 

•Olul 

•0132 

IMttd 

Trian"ular 

•nnio 

'Oils 

•ni ‘),L 

Aslilar or iie.itly-joiiutd 

U.snal forms of 

•00002 

•00028 

•010,3 

•0211 

brickwork 

aqiteilnct.s 





I’cbljlcs bold ill place by 

Seiai-ciicular. 

•OOI.'i 

•0159 

•0171 

cement 






Ditto 

Ecetantridar 

•OOP.) 

•0170 

•0215 

Eiibblc ina^.onrv 

Uectangtilar and 

•00 IG 

•oooo 

•0138 

•0385 


semi-eireular 





Earth with nia'oiirv side 

Ecetangnlar and 

•00003 

•0022 

•0137 

•0560 

walls 

trapezoidal 





Small rivers and canals... 

Eeguiar 

■U03T 

•00015 

•OlOG 

•0299 

Eivers and canals 

Irregular 

•00011 

•0222 

•0191 

•0.550 

Pipes uuiler Pressure. 





Material. 





New lead 


•8iG3 

•0008 

•00G7 

•0090 

Earthenware 


•01 

125 

•0111 

Wrought iron 


•305.’) 

•0008 

•0067 

•OICO 

Ditto galvanizcfl 


•007G 

•1130 

•0077 

•0082 

New citsc iron 


•OOOOl 

•00091 

•0080 

•0131 

Ditto force main 


•00088 

•OOOIG 

•0110 

•0132 

Old cast iron 


•00025 

•0.323!) 

•009.5 

•0292 

Ditto force main 


•00022 

•00105 

•0149 

'03 i2 

Brickwork (inverted syphon) 

'00051 

1 

•00007 

•0138 

■0199 


T-VBLE XNVIII. — VAEIATIONS IN VALUE OF 00 (AVEEAGE) ACCOED- 
ING TO ALBEKT WOLLHEIM, AAl.I.C.E. 


3faterial of Sewer. 

CoiuUtion of Surface. 

Perfect. 

Good. 

Fair. 

Bad, 


•010 

•012 

•Oil 

•oil 

•010 

•013 

•012 

•on 

•on 

•013 

■012 

•012 

■on 

•on 

•013 

•012 

•013 

•015 

•013 

•013 

•012 

•015 

•Oil 

•013 

•015 

•017 

•Oil 

•015 

•013 

•017 

•015 

•oil 








Uitto ^wrougDtj ciuu. 
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TABLE XSIS.— VALUES. OP(i),FROM /t = 0 00ro TO 7i«00i0 



1 


1 7 




1 

0 0070 

2'>$7h(i71 

002(10 

yo >i>()27 

00075 

Jii >U« 

0 0203 

88 3.731 

OOOiO 

220 i\ Ati 

00210 

86 2’>3'>7 

U0035 

21 J UO/OG 

0-021S 

84 24707 

oooag • 

201 27W 

00220 

82 332Jj 


190 CO .70 

0U22, 

80 )0333 

OOIUO 

i8i no.o 

0 0230 

78 73326 

OOlO-j 

172 30714 

00240 

74 47188 


U.VO\>v'»l 

0(.2'>0 


0 011> 

1*.7*.0»>.2 

OO’O 

ro 66034 


r.‘>OW3 

0 0270 

67 03011 


144 OOMKl 

0 027> 


0Q130 

HO 

0-0280 

ti4 6J018 



0-0290 

(i2 4.913 

00140 

120 

00400 

CO 37750 


124 01W.2 

0-0320 

3(, O0391 


120 7'>‘>00 

0U440 



1IC8.9I.7 

0-04 .0 

>1 1 >ji4 

o-oico 

0 01(3> 

IH 20781 

100 77727 

00380 

47 06644 

0 0170 

00175 

00180 

0 018*> 

OOlOO 

00103 

lOC '»48'>2 

103 30128 

100 fi2917 
n7 OOOIG 
y3 332S0 

92 '^8816 

00100 

00420 

00414 

(HJlflO 

0-0(80 

oo.<w 

43 2&313 

43 12673 

41 L.636 

39 iTCC^ 

3T TJi'Ji 

36 22630 





•‘00095,” and kA “OOIOV 

Line 23 columns 3 and i 

{n) ,hmUreaJ “0 0t»,’' ami ml "OOW." 
(;) n , “41 leess,' „ __ “41-l(iG36." 





»*: I >. 
X t*: 


j • 


^ **? VJ t'» 1 "^ *»i^ 1 *^ *jt •» - ,. ^ 

B s -3 I 5 :■? § s 5 r? 5 2 ; r - - - § H |; ^ ^ ,- ^ -| | ?£ 

* • ^ ^ ^ ^ O C»^ I— » VS f-S' o »-4 *% f-I J*^ ^ 

5 c;?§ 5 SS^*c*i*oooooo§“§ — — 

1 -^ i«, ^ j_^ j;_, ^ 


ci 4 [ t*: -x ^ 


£* ii ^ § 2 *;r ^ ^ ** 



i^l ^ ^ 1 ^' / * r *5 ^ "T 12 rt i? ? 


X cv *M C c r; Cl ci cv v? x 
•X ^ T ^ r f T* T ’■^ - ^ 7 - , **' 


lO ^ 

— < JO 
o »— t 

1 

O ijo 

lO o 


o o 

cv c% 

c» 

»-H 

T* ■? ? 

1 


*C C*rf Cl I'* Cl X "7* »~i 
o ic -“• w CI I"- ffc c; 
vX f-- f-* tc •;^ *c irj -71 

c; r; r-> c; c; cs rv 
oooooooo 


^ 1 
^1 ^ 1 
r 2 i i 

!'• n c *- Cl rc *- *0 tr x c; s *>-1 

1 


s s 0 1 

t- l- !• X A X X X X Xi X X> -X CV Ci 


M « r«i 

" 1 


1 




»c o x r; c 

. C O O O O f -4 ■ 


I'X 

"> V 5 
, ^ 
a c 
o ~ 


a; ;/^ o ?3 — — • r: r^ “ — — 1 ^ i" ic cc o o .— ■ M r: M -f* >•; ‘^ is I-- CO S) C 5 o -• fj cj ss 
si£Xi;* 3 r;--~i--isr:'-<Sii'->sccpi<^-/ccs—<'M»aj;s—''ric>co:sioc 5 >-<C 5 t- 

c; ic X — • -!' i' s SI <■; X. — < — cs sc oi i-i CO —I K — Ci SI )■; i'* o « ts SI r-> -Ti t- o s 5 IS 00 

•s: CS ts (•• I- «' X X X X sc S'. Si sc O O O —• ri — • — SI SI SI 05 ts CS SS -r -r -rl IS IS 15 IS 

•s CS ’— cs iS ‘S "SC ‘C - is iS — -vS CSi I- l~ 1 ^ I'. 1 - O- I-- I- 1 - !'• I- I- t- w I" 


I ^ *^4 ^ • 


^ c — ' o 
w »c c- o >c 
o X cc ^ 
o — c% ic 
o c; — X o 


-fO — l'-wl~-*'SSO-r'Oist^SlO — l^r-i-tiO05-<OO-)i-HOOiSO 
-<— I IS 'X~CSSC VC cs-r — IS 0505 IS ococs-c'ooscoi-ii^jsascocsoo 
Cj I- i.C t-^ O O O CI Ct »C **r' t'^ ^ Cl X> ^75 ^ CO iTi rc «— 1 r— > CI O CC *-7 Cl -r o o 

rvv^-^xoco— wC;CiCii-co*^ — X)i''»-<c/DO*occTicO'c 2 t^ft 32 S 


> SCiZ^iC^l-CV^-^XOCO— OCiCiCi l-C 7 *^— COl'^^C/DOiOCC-riCO'CCO-^^CI^ 

oc; — XOC^I-COCJ^C;OCOt:r^t^-fClOC^COC 0 ^ 5 ^;;:;;<CI;;;^p^,^; 2 }^ 3 ;SS 

U: 5 . t-; ci lO — t- ^ CI O t'- o -t* Cl r-t cr. X — -?< 50 Cl T-t O O Ci X O cs JO ^ ;r CO Cl 

^ O X 1^ CC cc w 1*5 *0 »C lO 50 to CO 70 CO 50 ^ CO TO ^ CI Cl Cl CI Cl Cl Cl CI !:^ <^ 

^ ^ t*— . i—i 1 — lU iU i!-< l^ M I—' 1 "* 



g ;5 - 2 ( 5 ??s;^ 3 :! 3 §- 3 g issss^s;^?: 

r^fS f 2 SSi 2 s::.v': 2 g? 2 £!S 

.p'r..r 5 *rJ 3 £ 2 :?^r^S^?,igir,^|^?!gj?;S??gsi 2 2 SSSS,:H^^^ 



V Sli-I iSCSSJ 'SI.':s_sI'7^~Pt'.P..”P 

iooocsoPoiwoooi-sioox^PrHOOo-iggxggogo.so 

5 ?ljs 2 S 500 oI^'S??S 25 ^?CSCS§ 5 S 5 WSl^SINMCTC''<^'-''-^'^’-'’^’-"'^'~'’^ 

»0 CI 



i-i SI OS -SI IS !Si t- CO Ci o • 


; 2 j«;: 2 ;SS 2 SSSCTsiri^SSs 5 siS«So 5 wS 5 S 
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o 


, i.z Z U I ■: 
( ir £: 7 Jr 


• a • 


r <r ?J ^ w o i- ^ 


• ^ ^ ^ ^ j 


• J-* w i-H i-* }— t— cn^ j i?i ;?j f7j »?i /Ti m fTi /Ti r^i 


^'''- I ^ ■ 


' tr T Ju 'll '-c = 


o c? c; o * 


Slr:^ 


X; r 

X. 

jy," "" 


y. r. 

A T’t 



tC ^ K t-* Z^ 

A S'. tr ‘jr **‘^ 

♦I ‘"i *'5 «*; 4~ K‘i 


^ 'A ^ X ■?! 

VZ TZ ii 7i ^ 

»*; ^z *'Z *z o i.*; t,z 



i«« X r* r ^ ‘Ti r: ** t t** x r. 

(^ !• X X X A X X X X X X 


!-► X CV O »-• ri — »'5 X c% o • 
r. r;c-*ci‘^oc^ooc;oooc>^/ 




•M A rc 
'X' X •-* T 


\ ^ a rt 
O Tl it X — 


j X i- i; I- X X X x 


ti I- t** X X ^ C 1^ ti rt tt »t x x !*• X ^ ^ o tj 2*1 
!*• »t r? c) :5 X r» ^ X ^ -T* -ri o X o ut r: r-< 5# 

ri Cl *t X -M X X c; tut o « X 5^ o rt o CO 

r. rs cw C> O O ^ ^ ^ ti tl tl X X « ft 't' -:< Kt It Kt 

tr i- I'- fv t>* i-v I--* <-► 1^ t-^ I*- t-^ t-^ t-^ I'- 1;* ^ 




-rXX?tCtX»~<itO*— »Ci 
,^ ,"■ r— — • »t ft ti — 1 j.t X c; 

r-» Ct Cl Cl Ct Kt ft Cl It Ct ft Cl *-^ 

P. f4 ryj r-. CC ft X *-• X l>* l> X 


ts Cl X 1-- X O -r 

XOr-iOr-iOi-HCI 
It t-- -r* X Cl Cl It m 
Cl It Ct X CO X 


O Cl It "T* It tr* C» rM 
r; It X c*. I-- o w ^ o CO 

t= iM CO o M ^ p 2^ ^ 55 
dricr-CTicnxt^l.'-tr-t-X 




p. f4 ryj r-. it ft X «— X X Cl It Ct CO CO CO ^ Sr hx ^ ^ ^ P 

t— Ol'^»tfti-^^Xl*»tDltlt'-J'XClClr-*r-''w-C> 

I'i 1-: I-; -7 ^ ^ « H « OT '^I ?l ■?! '?1 'll IJI oi <J1 •• 1 1» '?’ T^ T' T T'T' "T* T' T' T 


1^ CM r-i c= Cl -i<.p.'?>’r"?'r’'r'.‘?^..'?^|: 

6 6 5 6 i o ^ 6 O * O 2 § 15 fj ® O § t: 5 r? S S S O S “ § S ? o o :| O 
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